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« now yours at the Miracle Rai 


} IMAGINE! Eminent educators especially chosen from 47 
q universities such as Harvard, Pittsburgh, M.LT., Oregon, N 
Princeton, and dozens of others, bringin 
your own home, for about 1 cent a I 
jay—to have the advantages of a hig! 
swinging into the greatest boom of all time! Think how you car 
in—through a bigger job—bigger business—bigger earnings by 
ing this golden era with the equipment of a college-trained man! 
the N. E. A. brings you this training at a price that’s truly a mii 


jjoyable instruction ¢ 


POPULAR 
AR | Epucator | EDUCA 


IGHER education and higher earnings go hand 

in hand! To aid men and women in develop 
ng all their poss for personal advancement 
he National Educational Alliance has now put all 
{its famous 57 courses into book form—THE 
?OPULAR EDUCATOR LIBRARY. These $7 
veading Courses—prepared by educators from such 
amed universities as Yale, Stamford, Northwestern, 
tevens, Cornell, and many more—cover 
ange of subjects. They provide a broad training 
hat has lifted leaders in EVERY field to success. 


An education of this scope would ordinarily cost you 

pousands. of dollars and years devoted to school _and 

allege, Yet through THE POPULAR EDUCATOR 

TBRARY ‘you can educate yourself quickly in your 

pare time at home—at a cost of only a few cents. per 

ect! Note that in each course the instructor-editor 
in eminent educator carefully chosen for hi 
great univer 


Life-Time Binding of Seal Grained Novelex Beautifully Er 
fooled in colors of Maroon and Gold. This Standard Edition i 


think of Studying Courses of Immediate Practical Value... “ 
(CCOUNTANCY, PSYCHOLOGY, CHEMISTRY, MATHEMATICS, ENGLISH, et¢.,for only a few cents each! . 


Nj © longer need you believe the old saying complete and practical survey of this useful 
that “there is no royal road to know!- science in 38 individual lessons by an emi- 
ge,” for the ALLIANCE has surveyed and _ nent educator especially selected from North- 
aved the path for you—and has made a western University—AT A TOTAL COST 
jigher education, PRACTICAL KNOWL- OF LESS THAN 35 CENTS! 


DGE FOR ALL, available at a cost that Home- 
4 probably less than you now spend for _ Learning Made as Enjoyable as Reading! pen 
‘our daily newspapers These 57 Courses are as enjoyable as reading 2 VUGY 
Take, for example, a subject like PSY- ppeal, to absorbing in interest that you will 
SHOLOGY. If you had to attend lectures devour: the, lessons without realizing that you are 
mn this subject in person at a college. it Cyt now. Beery iusteated levees is short 
‘ould cost you hundreds of dollars—and Enough to. be absorbed in a few minute 
en an elementary textbook would cost you mind retains what you learn without effort—s 
hree or four dollars. Yet the NATIONAL  2P68# to new horizons. new, achievement. 


IDUCATIONAL ALLIANCE brings you a Envisioned. 


$10 An Hour! 


‘ou Need for Success 


f about ¢ a Lesson! 
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57 Complete Courses—1585 Illustrated Lessons! 
Prepared by 61 Eminent Educators Selected From 47 Great Universities! 5120 Pages! 2437 Pictures! 
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and Architecture. fon"A"HeL W DAP D, eee Physics, 1. L. Hendren, 
"Pickering, 5. Se ournatiom. Grant M.Hyde, SK "php: 
tay SRM’ 


Latin. Roy J. Deterrari, Physiology and Anatomy. 
D. 


Nomy, Clyde Fisher, ABM arold H Himwich, B.S, 
Teo. eR MD. i 


English Literature. Hoyt Law. E. Karl McGinnis, Psychology. Adam R. Gilll- 
y. John H. Gerould, Ht" Hudson, PhD. xB. 3D land, BO. B.A. Ph. D., 


yee English. John French, Earl F. Langwell, 


y Fite, B.A M.A, PhD. 


Television. Rich- 
ay, A,B, 8, B 


Ing, Zoolony. 


NATIONAL EDUCATIONAL ALLIANCE, Inc. 
(37 West 47th Street, New York 19, N.Y. 


» paper shortage prevents reprint. Avoid 
ointment, Mail Free-Trial Coupon NOW! 


TIONAL EDUCATIONAL ALLIANCE, Inc. 
7 West 47th Street, New York 19, New York 


SHIPPING WEIGHT 20 LBS. 
I $1.00 deposit accomponies thi 
tion, Library will be shipped. postoge free. 
Some return ond refund privil 


bere if 


FOUNDED 1872 


POPULAR SCIENCE 


MECHANICS AND HANDICRAFT 2e0.v.s.rar.orr. 


EDITOR: Perry Githens 
MANAGING EDITORS: Fred O, Newman, Volta Torrey. ant EDITOR: Howard C. Jensen. 


MECHANICS & HANDICRAFT EDITORS: Harry Walton, Frank Rowsome, Jr. 


ASSOCIATE EDITORS: Alden P. Armagnac, Devon STAFF PHOTOGRAPHERS: W. W. Morris (Chief), 
Francis, Robert Gorman, Sheldon Gallager, Hartley Hubert Luckett. 

E, Howe, Herbert Johansen, Martin Mann, John F. 

Stearns, R. P, Stevenson. WESTERN EDITOR: Andrew R. Boone (Los Angeles). 
ART DIRECTOR: Harry Samuels. ART ASSOCIATES: EDITORIAL ASSISTANTS: Mae G. Dyer (Assistant to 
Herbert Anthony, Eric Karminski, Jr., Saverio Rada, the Editor), Julia Charnif, Carol Ennis, Charlotte 
Frances Cooper (Production). Korch, Agnes T. Quille, Ruth Westphal. 


PUBLISHER: Godfrey Hammond 


CONTENTS FOR FEBRUARY, 1948 
Cover painting by Lester Fagans 
Science News Dent Try to Crash This Gatel.. 160 


New Guns for Human Bullets.......sssssss« 98 
How to Run an Atomic Power Plant 1 
Silent Sounds Are Hot..... 


Aviation 
Hercules Hogs Harbor. 


Science at Work 


Picture of the Month ..ssssssssssssssnssssnnee 97 


Automobiles 


How Cars Are Washed in Laundries......122 
New Hudson Hugs the Road. 126 


Cooling Off the Cas 
New Calculating Wizar 


10,000 Volts for a Dollar..... 


Autos Ride Piggy-Back 
Giant Trailers Plow Through Dese 
An Expert Tackles a Valve Job. 


PS Features 


Is Own Station Wagon. 


Multi-Lift Hoist Dumps Faster. 


Blocks Raise Car for Mechanic. 227 
Wrist Watch that Rings. (20 rr ri > 

Trailer Built from Glider...sssssssssssu236 
Nipples Slip On Easil 1 Trailer Built_from Glide 


aking Out the Coal 
Gust Grasp Boxcargo. 
Putting a Glow into Plastics. 
Juke Box Gets New Lool 


This mark in tet indicates Trade Name. 


24 Inventions 


+hines, Methods Rebuild Brit 
Ideas from the Inventors. 


Bihieation 


2 porurar science 


the new 


Build this 6-tube, two-band, AC/DC, 
superheterodyne receiver. Put it 
through various tests and analyses used 
in modern radio service shops. L 
by study! Learn by doing! 


Here rr ts! A Radio Servicing 
that is complete, thorough, extr 
practical. This is the training for the 
man who wants a good job in radio — or 
a profitable radio service business of 
his own, 


you are likely to meet in pract 
ing facsimile, television and FM. 


— 
Shs 


You get this set of professional-quality 
tools early in the course. Ilustrated 
instruction show you how to use 
them correctly. 


CS. COURSE 
in RADIO SERVICING 


aaa? 


ssieieiee, 


A complete kit of high-quality, standard- 
brand, matched radio parts is supplied 
with the course. Assignments cover as- 
sembly, wiring, soldering and testing. 


Success-proved 1.€.S. training methods 
— combined with the finest training equip- 
ment available — make this course an out- 
standing training opportunity. Find out 
more about it. Mail the coupon TODAY. 


Os |S oa 


INTERNATIONAL CORRESPONDENCE SCHOOLS, Box 7601-M, Scranton 9, Pa. 
Without cost or obligation please send me full information on the courses before which I have marked X. 


RADIO SERVICING (with training equipment) Nome 
Ci Radio, Gen isl 
Radio, Opera —_ 
By Bretra Cty — State 
E practical Telephony Working 
DTelegreph Engineering 5 Age — Occupation. ‘oure__A.M. to—P-M. 
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the 
“PYROIL Habit” 


is good 
for your 


Millions of car owners have developed 
the constructive habit of saying “add 
Pyroil” to their gas station attendants. 
And when they add Pyroil, they add 
mileage to their cars. Pyroil gives oil the 
property of adhering to metal surfaces— 
it prevents “battery drain” slow starts— 
it prevents excessive dry start wear and 
corrosion, 

Introduce your car to the comfort of 
Pyroil. Ask your gas station attendant. 


Pyroil for Aircraft Engines 
Use Aircraft Pyroil B for lubricating oil, 
Aircraft Pyroil A for 
Monulactured ond Guore 
291 Main Street, 


ed by Pyroil Company, 
Wisconsin 


PYROIL COMPANY 
291 Mein Street, Le Crosse, Wisconsin 


I want my car to last and run properly, Please tell me 
nore about Pyroll and how it ean accomplish this for me 
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Grinder Jig Duplicates Threads. 
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Scoop Shelves Brighten Corner: 
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Tele Image Improved. 
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Wiring a Jug for Light.. 


Departments 


Keeping the Home Shipshap 
Photo Ideas and Equipment. 


Television Stations get programs 
by telephone lines, too 


Thousands of pairs of wire in telephone 
cables radiate from every central office. 
That is why cable pairs will be handy to 
link cameras and transmitters wherever 
@ television program may originate. 
Since cable pairs are designed first 
for voice transmission —top frequency, 
about 3200 cycles per second — the loss 
at picture frequencies up to 4,000,000 
cycles is high, so an amplifier is inserted 
about every mile. Equalizing networks 
are also needed to bring the losses at all 
frequencies to the same value. 
Recently, the Laboratories have 
developed a “video pair” in which 


BELL TELEPHONE LABORATORIES 


polyethylene string and tape are used 
instead of paper, and which has a 
shielding copper tape over all. It is 
being built into new telephone cables 
which go to points where television 
programs are certain to originate. 
Losses are so much less that amplifiers 
can be four miles apart. 


Inside an all-weather sheath, “video” 
travels safely and reliably alongside your 
telephone call, a sound program, tele- 
graph signals, pictures for tomorrow's 
papers. This service of the telephone 
cable was ready when television needed 
it because of Bell Laboratories activity. 


EXPLORING AND INVENTING, 


DEVISING AND PERFECTING, FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE 
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WAR SURPLUS OPTICAL BARGAINS 


ASSEMBLE YOUR OWN BINOCULARS! 
‘Complete Opties! Complete Metal Parte! 
‘Save More ‘Than Ya Regular Cost 


GOVERNMENT'S 7x50 
BINOCULARS 


Complete Optics. new and ready 
forvausembip. We supply full in~ 
structions, Limit 1 Bet of Metal 
Paris and 1 Set of Optics tow 
customer 
METAL PARTS—Set includes all 
Metal Parts -compietely finished 
“for assembly of 7 3 50 inocu 
lars. “No machining” required, 
Bodies have been Tactory hinged 
ana covered. A sturdy Binocular 
Carrying Case (s optional with, 
Sach’ set of Metal Parts 
Stock 7842-N.....--$39.40 

i, plus $4.80 for Case—Tetal. 
OPTICS. Set includes all Lenses and Priaits you need for assem~ 
Biine 7 80 Binoculars. ‘These are in excellent condition—periect 
rand have new low reflection coating 
of 8$25.00 
Tt you bay boil, Binocular’ Optics sind Binocular Metal 
Parts. add 20%. Federal Bxcise Tax to above prices 


ARMY’S 6x30 BINOCULARS 


No carrying Case with any Sets shown below. M-13A1 sets are 
Waterproof model, M- sets are not waterproot 

COMPLETE OPTICS & METAL PARTS—Model M-13A1, 
Six'30 Binoculars, Everything you Heed-—ready for assembly 
When finished will look like & regular factory Job costing 
$102 to $120. The Optics are new. In pert near-perfect 


+ 
gonditlon’ tine nev Yow" reflection Coating. Metal Parts. a 


) i 
plus $8.00 tan—Toial—$48.00 
COMPLETE OPTICS & METAL PARTS—Model M-3, 6 x 30 
Sinecuiars. The Optics In this sct-are now, perfect of nea 
Perfect. Prams, have. new’ ‘low reliaction »doating, “Factory 
Rlounisd ‘Eye Piece and “Objective Assemblies not, coat 
Metal Parts nro vertect, now, ready for assembly” When fi 
‘will 1g0k like a regula factory Job, except « name 


in A 
nTotat—$43.00 
'S ONLY—Model M-13A1, 6 x 30 Binoe, 
me Meta) Karts np gaeribed for, Bock z630-% 
io ‘Naini Parte.) Bertoct, 
‘Stock =8130-N... $15.00 Postpaid 
SAMEoPrics AS ABOVE (6 x 30) "Conted=but silent 


Stock 
iyo buy 
Ports, your porch subject to 20% Federal Excise 
Je sure 10 add omoun! covering tax fo your remilionce of 
tbe till 


An amazingly effective unit for controlling amount of light 
fenching your dyes. Cuts down flare in sky and Overwater 9B: 
servations. Ea cf on ‘and off over. the eye cups of 
American-made 7x50 Binoculars Govt. cost $8.30 each. 
‘Stock "#20,000-N.-- ‘$2.00 
Above Polarizing Aitachment also adaptabie to Govt. 6 x 30 
Binoculars with substitution of special Bye-cuzs 
Hn 6 x 30 Bve-cups.---75¢ pr. Postpald 

lly millions of wor surplus ienses ond prisms for 

Write for Catolog 'N'—Sent Freel 


SATISFACTION GUARANTEED 


NEVER HAS THERE BEEN SUCH A 
SENSATIONAL BARGAIN AS THIS! 
BUBBLE SEXTANT 


These Army Air Forces Bubble 
Sextante cost the Govt, about 


4 “wie 


Spare” waxed. 
light “with 
lat 


Recessary completely. repaired, 
collimated “and «put in good 
working order. If'not satisfied 
thee Sextant la exactly ay rep 
resented, return within 10 days and money will be refunded 
Full directions for use accompany each shipment 

Stock =924-n “$12.50 Postpaid 


but BRAND NEW and with Automatic 
lurminated Averaring Dise Tor 
“Though brand ‘new we. hu 


Same Sextant as abov 


$22.50 Postpaid 
CONDENSING LENSES—Seconds, but suitable for Enlargers 
and Spotlights 


MISCELLANEOUS CONDI 
ING LENSES —N™ 


$200.00 DRIFT METER for $4.95 


vere used for determination 


—1st quality, sheet size 11° x 71/5 
Made to Govt specs, Won't dust. Free of nbrasives and lint 
Stock ‘2730-6 ‘500 ‘sheets. “$1.00 Postpaid 


Black body, 


STEM. Plastic 


ling Units Gove. cont $134) 
‘Steck 2720." <$6.00 Postpaid 


AIR FORCES GUN siGwT—with Polarising Variable Density 
Attachment,” (Polarizing attachment alone o 
ities the peice of entire unit.) 

Stocie 


$8.00 Postpaid 


‘Same Unit Without Polarizing Attachment 
Stock =916-N. +++ +5280 Postpaid 
35, MM KODACHROME PROJECTING LENS SET—Con 


Achromatic Lens for projecting. plus a Condensing Lens and 
piece ob Heat Absorbing Ginse with directions. 
$1.95 Postpaid 


Stock" 9025-N-. 
MOUNTED PROJECTING 
LENS SYSTEM 


EL. 91.44 mm. (Just right for 35 mm, 
Projectors). "Speed of F' 1-9. Outside dia 
Of mount st one end 60 mm, Length ot 


CONDENSING LENS SET—Consisis of 2 Condensing Lenses 
Sith diameter of 2”. Used for making 35mm projectors oF 


fnany ‘other purposes: 
Stock @034-N-s ess... ceseeeeessT8e Postpaid 


Order by Stock No. 


EDMUND SALVAGE CO., P. 0. Audubon, New Jersey 


1G rorutar science 


IF== that man, here’s something that will 
interest you. 


Not a magic formula—not a get-rich-quick 
iacheme—betaomerh tg morcaobetrstiah ames price 


Of course, you need something more than just the 


desire to be an accountant. You've got to pay the price 
—be willing to study earnestly, thorough! 
Still, wouldn’t it be worth your while to sacrifice some 


of your leisure in favor of interesting home study—over 
comparatively brief period in your life? Always pro- 
vided that the rewards were good—a salary of $3,000 
to $10,000? 

An accountant's duties are interesting, varied and of 
real worth to his employers. He has standing! 

Do you feel that such things aren’t for you? Well, 
ddon’e Be too sure. Very possibly they can bel 

Why not, slike s0, many before you, investigate 
LaSalle's modern Problem Method of training for an 
accountancy position? 

Just suppose you were permitted to work in a large 
accounting house under the personal supervision of an 
expert accountant. Suppose, with his aid, you studied 
‘accounting principles and solved problems day by day 
—easy ones at first—then the more difficult ones. If you 


+ could do this—and if you could turn to him for advice 


You cover accountancy from the basic. Principles 
Fight up through Accountancy Svstems and Income Tax 

jure. Then you add C. P. A. Training and pre~ 
pare for the C. P. A. examinations. 


As you go along, you absorb the principles of Audit~ 
ing, Cost Accounting, Business Law, Statistical Con- 
i, Organization, Management and Finance. 


Your progress is as speedy as you care to make it— 
depending on your own eagerness to learn and the time 
you spend in study. 

Will recognition come? The only answer, as you know, 
is that success does ‘come to the man who is really 
trained. It's possible your employers will notice your 
improvement’in a very few weeks or months. Indeed, 
many LaSalle graduates have paid for their training 
with increased earnings-—before they have completed fet 
For accountants, who are trained in organization and 
management, ar¢ the executives of the future. 


Write For This Free Book 


For your own good, don't put off investigation of all 
the facts, Write for our free 48 page book, “Accoun 
tancy, The Profession That Pays’ It prove that 
accountancy offers briliant futures to those who aren't 
afraid of serious home study. Send us the coupon now. 


as the problems became complex—soon you'd master 
them all 


‘That's the training you follow in principle under the 
LaSalle Problem Method. 


LASALLE EXTENSION UNIVERSITY 


‘A CORRESPONDENCE INSTITUTION 
417 South Dearborn Street, Dept. 283-H Chicago 5, MMlinoks 3; 
Ihe Tiotledon Ther Paya and Billlatermsodon abot yoo! soometetncy otlateg progress” 


‘Over 2300 Certified 
Public Accountants among 
LeSalle alumni 
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BEYOND EARTH 


What Strange 
Cosmic Power 
Influences Humans ? 


By wuar Rictrt does man presume that he is the chosen 
being of the universe and that the earth alone shapes his 
‘existence? In the infinite spaces above, tenanted by vast and magnif- 
icent worlds, are Cosmic forces which influence the life of every 
mortal, As iron filings respond to the attraction of a magnet, s0 t00, 
your acts are the result of an impelling influence upon your will. Just 
as the unseen Cosmic rays give the th form and substance, so too, 
from the infinite reaches, an invisible subtle energy affects the thought 
processes of every human. Life itself bows to this strange universal 
force—why, then, should YOU not understand and COMMAND 
IT? You are like'a pendulum either to be swung forward to happi- 
ness and the fulfillment of your dreams, or backward into discourage’ 
ment and disillusionment. Why remain poised in a state of anxiety, 
uncertainty, and anticipation? Learn to draw to yourself these 
Cosmic forces which will give your mind the creative impetus that 
will assure the end in life you seek 


For You — A Gift Copy of the Sealed Book 


Not for the curious nor the skeptical, but for the modern man and 
woman the Rosicrucians, a progressive movement of thinking per 
sons, offer a free, Sealed Book, telling how you may acquire the 
truth about these phenomenal Cosmic powers little understood today 
and which make for freedom and attainment in life. Tris 18 THE 
Day aND Ace oF Mastery. Throw off the age-old custom of— 
“et life be as it may"—and learn to create it as you wish it. 


USE THIS GIFT COUPON 
Serie C.¥.N. The Rosirucians (AMORC) 
Rescrucan Pak, San Jowe, Calor 

Plene send me without obl 
Sealed Book, which tall bo 
‘Gronal facts about the Conmie fore which fet 


im the fete 


The ROSICRUCIANS NE 
(AMORC) a 
SAN JOSE. CALIFORNIA om. 
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AUDELS REFRIGERATION & 
ee eee EOnNG S 


0 AN AUDE! A END! 
Aupyis tut PLUMBERS & peal pestle sno ELy 


4 Vols. . Your Trade. Sove time and money with right methods, short cuts, 
“i ih " labor saving ideas. CHECK NOW! You can look over any 
1g Audel Guide in your home. Start the Easy Payments if satisfied. 


meme CUT HER E coe ce oe ee 


‘MAIL ORDER 


[THEO AUDEL & CO.,49 W.235t.,New York 10,N.Y. 
I me for 7 days’ fi ¢ books 
In 


AIR COMPRESSORS 


ETAL WORKERS Handy Book | 
ETAL PATTERN LAYOUTS « 
jORKER. 


UDELS HA Y BOOK OF 
A PRA\ Tea BLEACH. 


Gre Re 
Pppeerer® resesreprenanspeereenserd 


& ications 
veitaas, phutocell, tuber, Obm's Law 


reneuary 1945 9 


| Will 


Show You 
=<Leam 


1 send you Soldering Equipment and Rodio parts; 
| show you how to do Radio soldering, how to mount 
| and connect Radio ports; give you practical experience. 


‘You get parts to build this Vacuum Tube Power Pack; 
make changes which give you experience with packs 
of many kinds; learn to correct power pack troubles. 


Early in my course | show you how fo build this N.R.L. 
Tester with parts | send. It soon helps you fix 
borhood Radios and earn EXTRA money in spare time. 


Building this A. M. Signal Generator gives you 
more valuable experience. It provides amplitude- 
modulated signals for many tests and experiments. 


MEN I TRAIN AT HOME GET GOOD JOBS LIKE THESE 


Doing Good Spar 
Time Business 


by Practicing 
in Spare lime 


KNOW RADIO 
Wi Suctetd— 
I lo — You at Home 


VETERANS 


You can get 


You get parts to build Radio Circuits; then test 
them; see how they work; learn how to design spe- 


coupon for 
Many Beginners Soon Make full details. 
cial circuits; how to locate and repair circuit defects. Extra Money in Spare Time 


While Learning 


Our 34th Year of Training 
‘Men for Success in Redio 


You build this Superheterodyne Receiver which 
brings in local and distant stations—and giv 
more exp 


you 
ience to help you win success in Radio, 


SAMPLE LESSO} 4 


My Radio Course Includes 
TELEVISION + ELECTRONICS cur Ss sane nubs 
FREQUENCY MODULATION Approved for Training under Gi BH 


FOUR CAREER 
FIELDS 


PLASTICS 


Decide to make 
your future ca 
in some brane 
Plastics. Then 
you've hitched 
your future to a 
young, growing 
industry. 
Becai 
more products are 
being made suc- 
cessfully from 
some type of pl 
tic. Fabrics, pok- 
er chips, toys, 
kitchenware, lamp 

ades, radio cab- 
inets, fly rod containers, golf clubs and thousands 
more—useful, everyday products. This means 
bigger industry, more jobs, more opportunities 
for men to operate their own business—MORE 
OPPORTUNITIES FOR TRAINED PLASTICS 
MEN AND WOMEN. 


LASTICS INSTITUTE is the oldest and largest t 
bakcel rye sat ly to Plastics education. Headed 
ly known leaders in the Plastics Industry, the 
training both HOME STUDY AND 
RESIDENT SCHOOL. 
equip men and 


ive practical experi 
making useful, attractive articl 
part of your Home Study training. 
Many students hav 


Angeles, California, for resident training. 


FOR YOUR 
SUCCESS 


__ WATCHMAK NG 


jo you get up? 


E do you go to work? 


does the movie start? 


Everyone is guided by TIME. That is the reason 
why it is important for you to seriously consider 
WATCHMAKING as your career. This interest- 
ing field demands trained minds and hands. You 
can get this training at American School of 
Watchmaking. 


in Watchmaking can get into 

‘or work for good pay in 
pleasant surroundings. Many students of AMERICAN 
SCHOOL OF WATCHMAKING are achieving success in 
this profitable field, 


stup 


‘+ trpleat modern Diesel tants! 


If you are mechanically inclined and ambitious 
to get into a field offering a great future—then 
LEARN DIESEL THE HEMPHILL WAY! Many 
successful Hemphill School gradual 
tions of responsibility operating, installing, re- 
pairing, and servicing Diesel engines in trucks, 
ships, power plants, 
struction jobs 
ture of the trained Diesel man is broad and of- 
fers opportunities to specialize. If you want to 
see the world, remember, Diesels are used in 
transportation, mining, construction and di 
ing operations in distant countries. Perhaps you 
like agriculture or railroading or shipping—in 
almost every field you find Diesels. And remem- 
ber, trained Diesel men are required to operate 
and maintain them. YOU CAN BE A TRAINED 
DIESEL MAN. You can learn quickly and easily 
the famous HEMPHILL WAY! 


STUDY AT HOME 
Learn Diesel at home in yous 
fering with your present 
HOME STUDY cour: 
Schools’ successful te practical resident 
school training at Los Angeles, New York or Memphis. 
INDICATE YOUR CHOICE ON COUPON BELOW. 


After overhauling @ Rate of 
Climb Indicator, student teats 
11 for proper range deflection, 
maintaining very rigid toler 
‘ances, om @ special test unit, 


This student is testing for oe- y 
‘curacy @ Turn ond Bank Ind 

cater ageinst time, using © Se | 
slop wotch, ond ogeinst on- | 
other Instrument of known 
eccurocy. | 


d 


FLASH! C-54 four-engined Skymaster, known 
as “The Big Push” flies Atlantic without a hand 
on the controls! 

Delicate INSTRUMENTS made this feat possible! 
TRAINED AIRCRAFT INSTRUMENT TECH- 
NICIANS manufactured, installed and serviced 
these instruments. Such men are essential to the 
continuing progress of Aviation! 


GET INTO THIS IMPORTANT FIELDI 
of Aircraft chi 


WERE’S WHAT YOU LEARN 
you study instruments in pressure, me- 


Come to American Schools of Aircraft Instru- 


ments in Los Angeles where much Aviation hii 
tory begins and where you can enjoy all 
that Southern California offers you. 


jonal Council of Technical 
. approved Instrument Repair 
Station License No. 1028. 


Approved for Veterans—Non-Veterans 


learn Fast... Earn Fast 
HOME TRAINING 
Planned For Your Needs 
You Build All These 
TESTERS... and MORE! 


. LOW cost HOME RADIO TRAINING! 


Pris Monthly Payments! 
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INVENTORS 


Learn how to protect your invention. The U. S. Patent Laws 
provide that any new and useful art, machine, article of 
manufacture, or composition of matter, or any new and 
useful improvement thereof, may be patented if the act of 
invention is involved. Therefore, every inventor with a 
valuable invention should take advantage of the Patent Laws 
and proceed for patent protection in order to safeguard 
his rights. 

A patent gives the inventor the exclusive right to prevent 
others from making, using, or selling the invention claimed 
in the patent for a period of seventeen years. 

The Patent Laws were enacted for the benefit of the inventor 
to give him protection for the features of his invention which 
are patentable, These features must be properly and con- 
cisely set forth and claimed in a formal application for patent, 
in order to comply with the requirements of the U. S. Patent 
Office. For that reason, the Patent Office advises the inventor, 
unless he is familiar with such matters, to engage a competent 
registered patent attorney or agent to represent him. We 
maintain a staff of registered patent attorneys ready to serve 
you in the handling of your patent matters. 

A specially prepared booklet entitled “Patent Guide for 
the Inventor", containing detailed information with respect 
to patent protection and procedure, together with a “Record 
of Invention” form will be promptly forwarded to you withoct 
obligation upon request. 


Registered ne 001 of "Patent Gude forthe Inventor 
ers 


Patent 
Attorneys 


Stal 


(Please write or print pl 


CLARENCE A. O'BRIEN 
& HARVEY B. JACOBSON 


82-B District National Building + Washington 5, D.C. 


This request dows 
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Bigger Opportunities 
Than Ever in - 


UT 


@ THE FIELD IS STILL GROWING after more than 
40 years... . expanding with the giant auto industry | 
Mitions of getting to market, millions of 
‘old ones are still on the road—THE NEED for MAN- 
POWER in the service field is INCREASING! 


TRAIN NOW...FOR THE 
OPPORTUNITIES AHEAD! 


Don't be stuck in a low-pay job! Opportunity here is 
big enough for thousands to find big-pay work either in 
‘a reliable job or in their own shops, UEL teaches Auto 
Body & Fender Repairing the easy way. No special edu- 

tion or experience needed . . . you ean start in your 

are time, Fight at home . . - keep your job while you 

irn.Then, when home study is finished, youcontinue at 

l1-equipped UEI shops getting practical exper 

‘once. Fix and refinish damage, replace panela and tops. 
Learn up-to-date methods in use of tools, spray paint 
ing, welding, metal work —all under expert superv 


GET THE FACTS... FREE! 


|AS TRAINED THOUSANDS for opportunity 
id students are making good. If you want to 
id, send coupon today for free facts on AUTO 
BODY AND FENDER REPAIRING. Don't delay! 
TOCRAFTS DIVISION 
UTILITIES ENGINEERING 
INSTITUTE 
-, Dept. 328-X 
14, iitinols 


1 
1 
| Yer, 1mintorendt 
‘ea, I'm interest 
| Auto Body and Fender Repairing. 
1 
| NAME. ee. 
i 
| ADDRESS. 
i 
i 
1 
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Letters 


A Collector's 
Si 


Congratulations on your scoop in pub- 
lishing the first magazine cover sent by full- 
color radio facsimile. The cover and story 
reflect a high standard in journa " 

I would be interested in knowing if there 
is considerable interest in the cover as a 
collector's item in the United States. 

Rosert D, Samira 

Education Division 
Institute of Inter-American Affairs 
Lima, Peru 


So far, interest has centered mainly around 
the process involved, but the cover (No- 
vember) will undoubtedly have value as a 
collector's item to those interested in “firsts.” 


Everybody's 


Sir: 

In your November issue on page 224, you 
had a picture of a homemade tor. Here's 
a picture (below) of one I made. 

It's got a V-8 truck motor, two four- 
speed truck transmissions, a 24-gallon gas 
tank, and a combined foot and hand clutch 


king “Em! 


so that it can be driven while walking along 

beside it. It has a 39-inch wheel tread, with 
power take-off for dusting. 

We have used it two and a half years 

| without a major breakdown. We use it to 


INVENTORS 


Patent Laws Encourage The 
Development of Inventions 


The Rules of Practice of the U. S. Patent Office advise—unless an 
inventor is familiar with such matters—that he employ a competent 
registered attorney or registered agent, as the value of patents depends 
largely upon the skillful preparation of the specifications and claims. 


The firm of McMorrow, Berman and Davidson is registered to prac- 


tice before the U. S. Patent Office. Additionally, it maintains o staff 


of attorneys able to readily understand inventors’ disclosures, to advise 
concerning patentability, and to prepare appropriate specifications 
and claims for filing with the Patent Office. 

If an inventor believes he has an invention, o search of the most 
pertinent prior U. S. patents should be made and a report obtained 
relative to its patentability. Where such report indicates that the 
invention appears patentable, in order to secure protection, diligence 


should be exercised in making application for a patent. 


McMORROW, BERMAN & DAVIDSON 


Registered Patent Attorneys 
142-D VICTOR BUILDING, WASHINGTON |, D. C. 


McMORROW, BERMAN & DAVIDSON 


Registered Potent Attorneys 
142-D Victor Building, Washington 1, D. C. 


Name. 


Send me further porticulars as to patent protection and procedure ond “Invention 
Record” form at once. | understand that this request does not obligate me. 


Address. 


Stote. 


® 


senwsaas(WRITE OR PRINT NAME CLEARLY).-=. 


Start as high as $3,021 
A YEAR 
(Veterans Get Special Preference) 
Get Ready Now for Next Examinations 
Railway Postal Clerks 


Railway Postal Clerki got $2.30 the first year of rei 
ing paid ‘on the. first and. fifteenth 


my 
hed to Chief’ Clerk at "$5,400 8" year. 


Veterans only 
3 SaypiGn 9 Capa! ON—AU Pay 


it duty or in the aan 
on See thelr pay continues Just 


iutoma tn 
$aL00. Open to Men—Women 18 £0 50 


‘Many Other Positions 

Many ther positions are, obtainable, Rural Carriers 
‘Stenographers—Typist jors—Assistant Statis 
ic, ‘Thove wishing theve positions should quality 


Get Free List of Positions 
uit out the following coupon. Tear It off and mail it today 
NOW, a 
‘This tnvettment can result in your getting a big-pald 
government job. 


ment Jobs: (2) 
32-page book, “How to Get a U. 8. Go 
Tivet'U.S Government Jobs: (4) Tell me how to quality 
for one of these jobs, 
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haul fruit out of the vineyards and orchards, 
dusting, light cultivating, and seeding. It’s 
so peppy that it ran wild with two drivers 
who didn’t know how to stop it. It took me 
six months to make it in my spare time. It 
has such a low gear that with the throttle 
wide open it will hardly move. It has a high 
gear of around 35 mp.h. It’s mostly a 
welded job. Also, the battery is spring- 
cushioned. It has a double-frame, dual- 
exhaust, regular tractor air cleaner. It's a 
very close coupled unit, no drive shaft. 
AsHoun M. ANDRANIGIAN 

Kingsburg, Calif. 


Sir: 
‘On page 139 of the December number is 
a footnote on how they got the size of nails. 


When nails were made by hand, the 
weight of iron in each nail was figured by 
the pennyweight of iron. There were 20 
grains to the pennyweight, so a two-penny 
nail weighed 40 grains, and an eight-penny 
nail 160 grains. That was the standard. My 
grandfather told me—and he made them. 

V. H. Baxen 
Tampa, Fla. 


This version and the ones PS published 
all have their adherents—of course Mr. 
Baker has his grandfather on his side. The 
pennyweight is usually considered 24 grains, 


Atomic Electricity? 


Sir: 

Our ci bout to decide whether or not 
to grant a 30-year franchise for electric 
power, and I am writing to you to get your 
opinion on atomic energy for power. 

Do you think there is a chance of pro- 
ducing electric power within five or 10 years 
with atomic energy? If so, could it be pro- 
duced much more cheaply than with the 
methods in use today? 


B. R. Kane 
The Allen-White Co., Inc. 
DeLand, Fla. 


It is too early to tell when atomic energy 
may start commercial production of elec- 
tricity, but 10 years is probably optimistic. 
Even then, competition will exist at first 
only in regions remote from other sources 
of power. Also, since the cost of distribution 
often exceeds that of production, this is 


PARTS ALONE WORTH HUNDREDS 
OF DOLLARS TODAY! Use it for 
parts or use it as a transmitter 


COMPLETE BC-375-E TRANSMITTER 
METERS COILS (contioved) 


Ye B-SV.AC —48.(1) Continguay 
variable on- 


2,1) OSA RF with 12 loeding 
Mhermocotpl, coll with dials 
Ceramic form 
23.1) 8.500 MA. iia 
21. (1) lnverlock 


23 (1) Te 
23. (1) SPOT To 
24. (2) DPST Toy 
25. (1) 3 pos. Mallory 
wJoor knob 


. {1} SOT Toga 
1) 4 pos, 9 s0e. 
ii vohoge 
Band switch 
w [oor knob 
47. (1) Fopped an. = (1) Spon. volt 
tenna loading ‘age, bond 
coll on eoramic twitch w /bor 
foxm trot 
RESISTORS 


200000 ohme Twat, IRC 
4) 250000 ohms 1 wat, IRC 


nico 
1) 2001-4500V; CD! mica 
1) 102-1000V, Cb, mica 


You get oll this: tronumitter, lubes, ant. loading unit, dynometor, five tuning units 


F 


TRANSFORMERS. 


41. (1) Microphone trons single button mic 


sformer single plate 


49. (1) 8 contact antenna reloy—28V D.C. 
150: (2) Ceramic nian 

81. (1) 6av di 

32: (1) mic. jack 

33: (2) 34-1000y Fox 


Plus hardware, stond-off insvlators, et. 


le coupling 
5: (2) Bee-hive feed-thry inaulotors 
1) Capacitor .00024.6000V 
SANGAMO 


SAVE C. 0. D. CHARGES by re- 
mitting in full direct—or send 

23% deposit with all orders. 
Shipment made direct from whe. 
jin Oklan, Ariz., Ark. or Virginio. 


ReMi ravi company 


COMPLETE 
(Gov't cost, $1800) 


Wiring & Conversion 
Diagram 


FREE 


‘capacitor, 20-135 mmf. 

capacitor, 20-158 mmf. 

) Veriable ‘capacitor, 8-26 mmi.— 
neutralizing 

5. (1) 00003-2000v 


(3) 00009-3000v 
7. (2) '0004-S000V copotiter, CO—mico 
8: (3) :0001-3000V capacitor, CO—mico 
9: (2) 4 porition ceramic bond. switch 
10: (2) 2 RF chokes 

= (1) Tonk coll—ceramie form with 

topped antenna coupling coll 
1) Tonk coil-—eeramic form 


capacitor, CO— 


capacitor, CO— 


PE-73 DYNAMOTOR 
1. (1) Dynamotor 28V DC input—1000V 
DC ovtpu—GE 
Fuse, 30A 250¥ 
Fuse, 60A 250V 
Fuse, 1A 1000¥ 
Relay, 24V D. C. 
005-5000V Capacitor, mico—CD 
(01-1000V_ Capacitor,” mica —CD 
101-600V Capacitor, mice—CD 


‘Dept. $-28—-1425 N. QUINCY ST. ARLINGTON, VIRGINIA 


A NEW wortip oF 
OPPoRTUN: 


ides 
numbers b 
lie 


industry, business and 


Make this YOUR wo 
Design, the old est lished feta 

| he old established fa 
new and broader opportanitans 
fore. Make your imaginat, 


der train: 
ie type of tr 
f ndustry. 


TRAIN AT NORTHROP 


APPROVED 
FOR 
VETERANS 


Please send me the Institute catalog and complete 
information, including starting dates of closses. 1am 
interested in 
(Mechanical Engineering [] Aeronautical Engineering 
(Cl Aircraft and Aircraft Engine Mechanics (ASE) 


Name 

Kadress Toe 
ay Tone — State 3 
‘Check one: (] Veteran DnService — ()Civilion $ 
$2 
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only part of the problem. Geographical lo- 
cation, consumer demand, and population 
density will have to be weighed when the 
time comes to consider the value of atomic- 
produced electricity to any one town or city. 


Pl 
Si 


I am sending you a photograph (below) 
of the boat I built from the plans published 
in your 1938 July and August issues. I had 
never built a boat before but was able to be- 
cause of your complete instructions. 

The planks are of red cedar and the 
frames of a Brazilian hard wood named 


peroba do camp. It is seaworthy 
very well. With my motor of eight ho 
power, it speeds up to about 25 m.ph. . . . 

Oscan B, BEZERRA 
Rio de Janeiro 


That C 
Sir: 

Not to split hairs, but to illustrate how 

iguous and unscientific language can 

. . I quote your concluding syllogistic 

ition of the “Heads Up” coin problem 

47, p. 16): “Two halves make a 


im Ag 


one half happens to be that of a peach and 
the other that of a pear. Similarly, one half 
of a “revolution” plus one half of a “roll” 
do not make either a whole revolution or a 
whole roll. Furthermore, the “heads up’ 
position of the revolving coin merely reveals 
that this coin, which originally faced away 
from the stationary coin, now faces toward 
it; and this, in turn, proves that the coin 
has merely made one half of a “roll”... 

Let’s imagine the coins to be replaced by 


“Many of our key men owe 
a their success to ‘.C.S. training” 


W. JENSEN, General Superintendent 
Struthers Wells Corp. 


partments the heads of 
four of them are I.C.S. m 


CULC.S. has trained 33 per cent 
of our engineers and draftsmen, 


‘The Struthers Wells Corporation makes custonsbuilt§ 
dustrial equipment—specializes in precision and accuracy. 
The skill and training of the Struthers Wells engineers, 
designers, craftsmen are reflected in the quality of the 
work they turn out. It's significant that a high percentage 
of these men received their training through International 
Correspondence Schools. Their records of success prove 
the worth of this sound, practical training. 

‘The same opportunity is open to you. If you have ambition, 
foresight, normal intelligence—I.C.S. can help you get 
ahead. The first step is to mail the coupon below. De it now! 


€€ 85 per cent of our shop super- 
visors have studied 1.C.S. 
courses, 


tt 12 per cent of all employ: 
this plant 1.C.S. students 


BOX 7602-M, SCRANTON 9, PENNA. 
Without cost robieaton leas send me ful particulars about the course BEFORE which | have marked X: 
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‘YOU ACTUALLY PAY 
‘only *$2,00 @ manth ot oll 
‘ager for the mounts shown 

‘below. 

THIS 1S HALF THE PERMA. 

MENT RATE WHICH TAKES, 
EFFECT THE 6TH YEAR. 


Here is a unique plan 
that lets you budget 
your Life Insurance 
like rent. The rate is 
the same no matter 
what your age! The 
amounts vary but, 
even at 40 you 
$1086 of this Solid, 
Old Line, Legal Re- 
serve Life Insurance 
protection ! 

And not only that— 
but your policy will be 
FULLY PAID-UP IN 
30 YEARS 
with no more premi- 
ums to pay, yet your 
insurance continues in force the rest of your life. 
POSTAL LIFE operating under the rigid New 
York State Insurance laws has sold Life Ins 
ance by mail and over the counter for 43 years 
and has satified policyholders everywhere. Over 
$14,000,000 in assets! More than $60,000,000 
paid out in benefits 
Postal Policies are participating! Mail Coupon 

today! 


Get the FACTS by mail! 


Postal Life Insurance Company 
Sit Fifth Avenue, Dept. D-763 
New York 17, N.Y. 


FOR MONTHLY YOU GET 
PREMIUM |A POLICY 


ge somincaeers & 
B Noo ... J 
ast 


meshed spur gears, each four inches in 
diameter. Thus each gear would have a 
circumference of 12 inches. Then when the 
traveling gear reached the position of the 


| question mark, it would have used six of 


its own teeth, but it would also have used 
six teeth of the stationary gear. Then 12 
teeth would represent the full circumference 
of one of the gears, and the latter would 
necessarily have made one revolution. 

Like Olin Miller’s saying: “I'll think it 
over and let you know”—thus using eight 
words to say “no”—I think you'll agree that 
my explanation is—wordy. 

Jor Buonpin 

Sacramento, Calif. 


That clear it all up, folks? 


132,000 Volts Can't Be Wrong 


Sir: 

I have an inquiry regarding the article on 
page 147 of the September issue referring 
ton transformer. I have never heard 
00 volts A.C. The highest I have 
known being supplied to an individual com- 
transformers was 13,200 volts—or 
ve electricians call it. 

I am interested in knowing what company 
supplies such high voltage. . . . 

Lesten Wa. ScHLODER 
Philadelphia, Pa. 


Believe it or not, the Marietta Electric 
Co. supplies the 132,000-volt alternating 
current. The similarity between this voltage 
and the lower, more familiar 13-2 is just one 
of those coincidences, 


Pop-Ups Pop Up Again 


Sir: 

Several of our Chilean readers have no- 
ticed the article entitled “Houses Pop Up 
When Cradle Rocks” on page 115 of the 
April issue. They are interested in securing 
further information on the cost, construction, 
and erection of such houses. . . . 

(Mrs.) Viva Drew Hatt 
Instituto Chileno NorteAmericano de 

Cultura 

Santiago, Chile 


PS welcomes interest from its South 
American neighbor and is passing Mrs. Hall's 
request along to the originators of the 
method. 


Learn RADIO 


in a Few Weeks ~~) 


In the GREAT SHOPS of COYNE 


NOT A “HOME-STUDY” COURSE! 


Men, here's the quick, easy way to learn 

4 Radio—with practical training in the 

{ Great Shops of COYNE. All training 

iven on full-size equipment under 

riendly, helpful instructors, plus nece: 
sary theory. We do not teach 

At Coyne you learn Radio 


1B. W. Cooke, 


ATT FENTION NON-VETERANS! 
Don't let lack of money fold you back. Our Student Finance 
Plan has helped. thousands. 
Pay most of tuition after you 


INCLUDED! | sete, We see sooo 
= Feareae ies 


Service FREE to Goyne- 


sie trained men. 


Reger VETERANS! 
bre tine COYNE is authorized to 
toded train_men who qualify under 
wih ao teehee amy at 
Comme. eee 
ie 


SEND NOW FOR BIG 
FREE BOOK 


Dozens of actual photos taken in the 
Great Shops of Coyne — also vital 


facts about YOUR opportunities in 
Radio-Electronics and Television. RADIO! 
Coyne gives you ALL-AROUND iey¥. Srauaysdiow 
‘Training. topreparefor many branches 

of the vast 4. Send for this 

book’ ti 


1B. W. COOKE, President, Radio Division 


COYNE ELECTRICAL SCHOOL 
500 S.PAULINAST. Dept. 28-4H CHICAGO 12 


B. W. COOKE, President 
COYNE ELECTRICAL SCHOOL, Radio Division 
500 8. Paulina St., Dept. 28-4H, Chicago 12, Ill. 

I want to build a REAL FUTURE for myself. Send your 
big FREE BOOK on RADIO, also details of Student Finance 
Plan and Lifetime Employment Service. This does not obli- 
gate me in any way, and no salesman will call. 

NAME. eS 
ADDRESS......... 


crry.. 
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Lend Me [5 
Minutes A Day ...22== 


AT HOME 


LEARNS SPEEDWRITING. ay, 


PER MINUTE 
Easy for Adults 


Fast preparation. for"a pos! 
fion ands sound, substan 

future. Nationally used in lead- 
ing offices and Civil Service: 
also "by executives, writers 
Speakers, lawyers,  sclentists 
Students at college. Over 
100,000 taught by mall, Also 


oat 
134 rating tats toe weet | Thay etl ei yu 
Str ta ete at 251TH YEAR 

aa snd legs thelr “wind, and Write for Free Booklet te 


ing NEW BEEN of them 
(imme Sark Rew. U. 8. Pai, Of) 


and Tes mak 
avs F; s 
Dept. 2602-8, $5 West 42nd Strat, HY. 18 


MAKE MONEY CASTING adhe 
-: CTS SENT: 


OUTSIDE! 


What Only 15 Minutes 
‘a Day Can Do 


Make your own rubber ‘molds Cheaply. Cast 
thousaitds, of perfect Book Ends, Ash Trays, Etc, 
Irom every igid emermous Pratits, Start Small 
Grow Big. x. L. RUBBER, Pts. $2.01 
$5.30: Gallons $895. Models & cnough rubl 
for maids $3.00, Horeien £1.50, 

‘Tub, 


toner, ou 
pear 


ANDSCAPE 
GARDENING 


A thorough, interesting constructive home training, covering 
Jour regional conditions, for those who wish to become LAND= 
CAPERS, DESIONERS. GARDENERS. etc., for profit or pleas- 
Gre Write today for FREE INFORMATION without obligation, 


sis rerteeuy, Developed ‘Approved for Veterans—In all States 
in the hoies of other men In only 1 NATIONAL LANDSCAPE INSTITUTE | 


oo LEARN BEER CARTOONING 


ny Picture 


FREE thc seacrn ano'strencri 


Se eee 


‘The Landon School, 4822 Cleveland Transit Bld., Cleveland, 0. 


LEARN TO WRITE 


‘The Magazine Institute, « private school owned, operated, and 
Hatted ‘by successful writers and editors, offers an up-to-the- 

| ininute course in writing for magazines. which makes it easy for 
beginners to get started in this ich field, You work in spare time 

| stThome: You may concentrate on either fetion or non-fetion. 
Send today for the PREE CATALOG describing the Magazine 
Institute method. VETERANS: THIS COURSE APPROVED FOR 
VETERANS’ TRAINING, 


Dept. dee, 30 Rockefeller 
Rockefeller Center, New York $0, N. ¥. 
Please send free catalog. without obligation. to: 
Name. 

Address 


‘bicase Print ot Wilke Piaintyi“** 


aaa 


Ey Check here it eligible“ tnder" 6" 
‘Inquiries confidential. No salesman will call) 
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PATENT 
PROTECTION 
for INVENTORS 


A PATENT IS A VALUABLE RIGHT 


On the basis of a provision in the Constitution of the United States, Congress 
has established a system under which inventors may secure the exclusive 
right to prevent the unauthorized use, manufacture and sale of their inven- 
tions for periods of seventeen years. The inventor secures this protection by 
obtaining a patent from the United States Patent Office. 


Victor J. Evans & Co... has a staff of experienced regis- 
tered patent attorneys, available to assist inventors in the 
preparation and prosecution of their cases before the Patent 
Office. Detailed information and the steps to be taken in 
obtaining patent protection will be furnished upon request. 


FORM BELOW FOR MAILING CONVENIENCE 


VICTOR J. 
----Evans & On 


REGISTERED PATENT ATTORNEY 
340-B Merlin Building, Washington 6, D.C. 


Please forward to me detailed information regarding procedure to obtain Patent 
Protection, together with your convenient “Evidence of Invention” form. 


Name. 


Address.. 


City and State. 


Veet at itm tere tal 


PATENTS « + + » TRADEMARKS - + « - COPYRIGHTS 
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When your chance comes 


to step into a better job— 


WILL YOU BE PREPARED? 


‘These are times of change in business . . . Jobs must be 
filled quickly--with able men. ‘These six Yoiumes give you 
the practical knowledge that promotes executive eMiciency 
‘prepares you for a better 
whey cover methods of man- 
agement mort needed im the 
executive "approach. to bus 
Bess. Use ‘them for immedi 
ate” help on your "present 
Business” problems — and -t0 
Exits skeowshow for the 
igget Jobs ahead. 


LIBRARY OF BUSINESS MANAGEMENT 


6 volumes, 1973 pages 
ORGANIZATION: How to organize « department or 
anand control Tis workings»... provide personnel 
oer io geu-money—the life- 

THON 


How to Vnjrove sates 
‘BUSINESS CORRESPOND: 
fave time and money with 


freait policy. 4. gF FECTIVE MARKE 
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ASY TERMS “| 
we. veiw | 
Sracusaon on approvals | 
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‘ony and State 


INTERESTED IN 


LAW 


Every question about Law 
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LA SALLE EXTENSION UNIVERSITY 
‘A Correspondence Institution 


417 $, Dearborn St. Dept. 283-L Chicago 5, Ill. 
mo “Law ‘Training for Leadership” and “Evi 
without obligation. 


Age. 
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“Vf y/) 
Profit Through Training in 


ORATORY to get REAL MONEY, a BETTER 


‘Our business is helping men . .. and young men . . . get into 
wing future in the highly profitable fields of RADIO. 
RONIC 


During the past sixteen years we have 


trained many men who desired better jobs or businesses of 


their own. We can effectively provide you with this same 
opportunity either in our new, modern Chicago laboratories 
(rin the privacy of your own home. 


If you choose to come to Chicago, we shall find comfortable 
living quarters for you. If you train at home, we shall send 
you modern, practical equipment. In either of these two 
methods, you will have the supervision of some of the finest 
instructors in the country. Fill in coupon below and we shall 
send you, absolutely FREE, full information about our pro- 
gram of building men for better opportunities in RADIO- 
ELECTRONICS. DeForest’s Training. Inc. also includes in- 
struction in FM Radio, Television and Industrial Electronics. 

If you prefer to remain at home, you receive eight (8) big 
kits of radio parts and assemblies from which you can work 
out dozens of fascinating radio circuits to gain practical ex- 
perience in your own home. In addition, you receive a 16 mm. 
motion picture projector and 12 information-packed reels of 
film which help you learn faster... easier. You also get mod- 
‘ern looseleaf lessons with handy fold-out diagrams. 


When you complete your training our effective Employment 
Service helps you get started toward a real future Mail cou- 
pon below today .. . do not delay. 


JOB, or a BUSINESS OF YOUROWN.... . dy 


EB. De Viy, President 
DaForests Training In. 


‘Both our (1) Chicago Lat 
2) Home Study training are accepted 
det the “G. L Law.” Hi you quay, the 
‘Government will pay cot of either traning you select. 


Plecse show me how | may get started towor 
ness of my own in Redio-Bectronics 


oT 


W endat 16 hac bare 
‘otormanon 
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LEARN IN 30 WEEKS wiourenevious 


NOW! All 5 Famous c 

eee COURSES 

1 a Volume! ( 
terme prove 23 

1 CAN MAKE YOU— u 


COMMANDO-TOUGH 


OR IT WON'T COST YOU A CENT! 


ays George F. Jouelt worio's GaLarest a0or aviLoe 


“sl Tan SKINS, make up FURS 


Bea Taxidermiat. Jol 


Illustrated Lesson 
lyst 


ANALYZE HANDWRITING 
REE 


OURSELF IN ONE NIGHT 


“How to Make Money 
With Simple Cartoons” 


CARTOONISTS’ EXCHANGE 
Dept. 192-0 Pleasant Hill, Ohio 


Start @ NEW BUSINESS 
Sharpen Dull 
Pipe Wrenches 


e a 
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Quickly Prepares You For 


In An Uncrowded Field 


Today's high living costs demand high earning power. Here 
then, is your opportunity to increase your earning power and 
insure your future — by learning the fascinating art of watch 
repairing in your spare time at home. No loss from your 
present work! No mechanical experience needed! 


Our spare time Home Training thoroughly instructs you in all the 
rudiments of Watch Repairing. Enables you to master the complete 
10-lesson course quickly, easily with a Diploma issued upon your 
graduation. We furnish all necessary tools and teach you actual 
watch repairing with the use of these tools. You learn how to take 
any watch apart and put it together in fine working order—to make 
part replacements—to clean and expertly repair any watch. Ours is 
@ proven course. It has taught and is teaching both men and women 
expert watch repairing. It can do the same for you. 


An enormous need exists for trained Watch Makers everywhere 
and this need is increasing daily with increased watch production. 
Watch repairing is a big pay profession that is steady the year 
around. No dull seasons. Work for others or start your own shop. 


- WATCH and 7 a pe 
: WORKING TOOLS ust ctip ana matt, coupon — now — for free information that 


ves you all the startling facts about our truly amazing Spare 


included as part Stat Youn teetaiar’ Caurset— aed Gur caay paymest Plane 
of your course ARN WHILE YOU LEARN SPARE TIME PLAN HELPS YOU TO 


Kindly send me FREE LITERATURE on your Spare Time 
{ Home Training Course in WATCH REPAIRING. I understand 
{ no salesman will call on me, 
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Every operator 


and mechanic 
Deeds AUDELS 
AUTO GUIDE. 


NEW FLUID DRIVE, HYDRAULIC SHIFT 
AND DIESEL ENGINES FULLY COVERED 
1600 pager—1540 Mustrations showing Inside. views 
SSodera eae, Esa and buses with insteaeoas fo al servis ot 


ASK cm 
A TO,SEE,=-To Get This Assiatance for YourseltSimoty 


: 
4 ome 2 PAY ONLY $1.A MONTH = 


Auoe 23rd St, New York 
smd pics 2's paid Ofer 


Saher 


Learn to Repair 
ELECTRIC 
APPLIANCES | 


tnd HORSE WIRING, 


man who te handy with 
ken rk wth ie 


Sasaaaaseasenena 
Traciric TRAINING scHoot i 
Dear Sirs: Please send me, without obligation, your free # 

booklet and complete details, 1 
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Learn to 


ax SPANISH 


FRENCH GERMAN ITALIAN 
Famous Cortina Method Makes It EASY 


- 
Gah ec 
CORTINA Senton5 Days’ Approval 


CORTINA ACADEMY "FREE 
Dept. 122,105 West 40th St. BEE 


New York 18, N.Y. 


_ LEARN LANDSCAPING 


Proftabe career—absorbing baby for men 
"Foret 


LEARN 70 DRAWE PAINT @ 


UNAS, TAS, PORES, AOS ge 
TS es fo esa 
A ERSTE eee 


JOHN CLINTON ART INSTITUTE, Inc 
‘sTuDI0 ‘PALM BEACH FLORIDA 


Burn-| Rite Wood Burning Detachable Pen 


Cnty one ot ts'Eiad Were Wercompcte SSO 
RaPPMSSe Kea woed vomice bee 


Apa 


WA XNE MIG. CO."35;" 


NEW HELP FOR 


RUPTURE 


BRADNER PUBLISHING co. 


Learn 


nul 
is 


TELEVISION, FEC EROMIGS 
SHOP METHOD HOME TRAINING 


Let NATIONAL SCHOOLS, of Los Angeles, a practical 
Technical Resident Trade School for over 40 years, 
train you for today’s unlimited opportunities in Radio 


GOOD JOBS AWAIT THE TRAINED 
RADIO TECHNICIAN 


eat, modern Radio, Television and 


Latoralories, Home Rads vice, ete. National Scheoks Material Are Up-to-date, Practical, Interesting 

mater Show “Method. “Home” Btudy ‘Course’ with newis 

fuded eed and eauipment, can train you in your wpare Sart chnele, Mester Shen Method Homa Teelning ives 
ime, right in sour own hone, for these excitiag. oppor: = 

Uunlileh< Our method har bees’ proved by the remarkable Fevexigion tnd 

‘Uecese or National Sehocle-teained’ men att over’ the world 


You Lear by Building Equipment with 
Standard R: 
Your National Schoo! 


Cot 
theory. but practieal training 
We send you complete 


instructors. A free sample lesson Is yours upon real 
the coupon below. 


fuallty tor fous ‘experimental and’ test unite 
fot navi inti you are able to build. the 
Modern sTnerhoteradyne receives above. watch 


er tadio transmitter, audio 
Ssellator, and other units. ‘The 
Free Books shown above tell you ©. L APPROVED 


See tend for te 
today!" Nsene for S82 NATIONAL SCHOOLS) 


; Losamottts a, caunroanta esr tv08 

W # new professional MULTITESTER 
‘This versatile testing instrument ie 

UAGLODER portable and complete with test 

znd. tabes. Simple 

and’ depends 

wear e. 

trouble and" adjust the. mont 

Gotuate cea on cat toe toe 

Multiester ss bone of on service 


a sample jesson of your course 
18 will eall on me 


understand 50 


ADDRESS 


erry. 
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BIG BUILDING BOOKS 


EXAMINATION 
SEND NO MONEY 


builder, do re- 


Ip you to wet more 
esign. and draw 
onstruction. paint. 


UP-TO-DATE 
EDITION 


sub 


jects are included. 


BETTER PAY 


always. for MEN Wi 

HOW: "mere, books. suppiy, guick 

derstood training and handy. perin 
‘information that helps solve building 


Brings Eight Bi 


REFRIGERATION and 
AIR CONDITIONING 


PeEFGERATION MecuawicaLunits everywhere need 
TAMING, ) servicing-Soonnewunitswillrequire 
Since 192 installation service. Youcanbeready 
with reliable pay-knowledge of this 

big income field. Unique home study-plus 
actual practice plan prepares you to enter 
servicing orinstalling feldor get into busi- 
ce of our own, Great opportunities now 
‘and later, Get facta FREE, Write today! 


UTILITIES ENGINEERING INSTITUTE 
Dept. 328, 2525 Shetteld Ave., Chicago 14, Ui 


TRI-STATE COLLEGE 


4018, VERMONT AVE, DEFT. 11 


08 ANGELES 5, CALIFORNIA 


LOOK! it actually Fliee—this NEW model 


HELICOP TER 


A Lifetime 


Exciting Fi 
Career sore 
No Age, nor Physical 
Limitations 


FENCING 


Wor! 


YOUR OPPORTUNITY 
To Lift Yourself from a 
Futureless Job 


LEARN WATCHMAK 
and cam from the start, higher than average pay . . . easy 
hours ideal working conditions . . . be prepared to 
establish your own business. 

WATCH REPAIRING—JEWELRY—ENGRAVING 
Always in Demand 
Requests for our Graduates from Everywhere. Permanent 
positions (no layoffs) $75.00—$100 per week for trained 
men. Write today for latest FREE Catalog. 


KANSAS CITY SCHOOL OF WATCHMAKING 


America’s Most Progressive Horological School 


619 WYANDOTTE ST KANSAS CITY 6. MO 
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Photography 


a or 
PLEASURE or PROFIT 


BA Learn at home. Spare time, Practical basic 
BD ‘ining. Long-established school. Many 
‘Send ‘coupon 


AMERICAN SCHOOL 
1315 Michigan Avenue” Dept. 1362 
Send booklet, “Opportunities in Modern Photograp! 
Darticulars and requirements, No salesman will call. 
Name Sansa ‘400 
Address. 


Vione 2 state 


ace Hollywood Experts wit train 
‘YOU AT HOME to MAKE GOOD in 


TELEVISION- 


ELECTRONIC: 
through practical 


EXPERIMENTS 
with 


10 BIG 
KITS of RADIO > 
PARTS R.T.A. GIVES YOU! 


MASTER HOLLYWOOD thoroughly trained by rta’s training’ field, 


TECHNICIANS Guide You Hollywood Experts—whohave “learn by doing” methods as- 
: their fingers on the pulse of the a 
It was no accident that RTA— Rad 


RADIO TRAINING ASSOCIATION OF you can imagine wi 
AMERICA — chose HOLLYWOOD — dreamedof opportunit 
as their headquarters, Holly- 
‘wood has long been recognized 
as the very heart of America 


Television industry— progress. So begin preparing 
for your future in Radio-Tele- 


erful 

fet, powerful & 

eat all mechan: Tube AC-DC 

wed, and have af Superbeterodyne 

grammar school education, raf Feeu¥er, and per. 
an teach you how to MAKE 


hundred other fas 
000 as a Radio-Television ‘inating and val 
technician, 


able experimen 
‘These jobs you de 
Under era's amazingly easy, Sie 72u, Acuan 
practical home-training plan vie arent 
there is no need for you to quit 
your present job. You study 
RE TIME ONLY and BTA 


and Communications, ete. 


Rra is right EARN EXTRA MONEY 
where new technical improve- while learning AT HOME 
ments are introduced, and is in 

the best. possible position to 
bring students ACTUAL MET 
(0b8 and TECHNIQUES developed 
Hy the RADIO-TELEVISION indus- 
try, leading to real money- 
making opportunities! 


OPPORTUNITIES NOW 


Thonks to RTA. 
own rodio sore 


‘enrolled —W. €. Thon, Chicago, 

Truly thank for the doy 1 
‘envlled for RIA, Course it 
Fined me splendsy tor my pre 


Your’ TRAINING! In fa 


WIDE OPEN for friends and neighbors know 3 marae roeer nay 

rou are studying Radio-Televi- jatien WCOD, Horrisburg. 

Properly Trained Men 38 arestudying «RTA. ste opened my 
Latest reports estimate 400 — students—actually get MORE eyes to big money. thanks for 


MILLION new radio and tel REPAIR WORK THAN YOU C: ot vou have dese for me-— 

sion sets will be built in the taNDLE. 

next ten years...and more 

than 72 million dollars is being 25 Year Success Record 

Spent RIGHT Now just for radio Backed by more than 
When you are of experience in the 


. OF AMERICA, DEPT. PSB 
lywood 28, Calif. 


how to make good 


telling all about rrA’s streamlined 
home-training plan, developed by techni 


clans in the heart of the booming Radio- o—,___. — 
levision field. Fill out the coupon TODAY 

find your FREE BOO, entitled “How To ubstiges 

Make Good In Radio-Television” will go out eae 


to you AF ONCE! No Obligation, RTA. Ar- 
PROVED POR VETERANS. 


PRACTICAL TECHNICAL 
TRAINING FOR YOU 


SPECIALIZE in 6 months to 3 years 


Ta this profession 
S000 yearly. Others 
time. Littie mones 
“te Jean, ‘No seling 
lence econ. 
eourve of ction 


Earnings of wes 
ar hgh a1 & 


Saas ee 
WBteadat” wet te FWEE BUCCETIN: BEWARE 

FRANKLIN CREDIT SCHOOL 2 
pest Tea poamoKes vinainia (Zee eleled 


Our time-testea Con- 
CENTRIC SYSTEM en- 
ables you to build your 
career step by step. Each 
6-month course is com- 
plete in itself yet pre- 
pares you for advanced 
courses. You train as tong 
fas circumstances permit 
—until you reach the “top 
step" in your desired oc- 
‘cupational objective. More 
than 35,000 former stu- 
dents in industries the 
world over 


“MILWAUKEE —oe 
chant of ENGINEERING 
A Technical Institute 
Terms Start April, July, September 
MAIL COUPON TODAY! 


kee School of Engineering, 
PS-248, N. Broadway & E. Niate, Milwaukee, Wis. 


Without, obligation, send me free booklet “Career 
Bullding*°and more details ‘on course in. 


COURSES 


‘SERVICE —6 to 12 months 
Practical Electricity 
Practical Welding 
Refrigerator Service 
Heating Service 


TECHNICIAN —1 to 2 years 
Electro, Technician 
Radio ‘Techni 
Electronics Technict 
Refrigeration, Heat 
and Air Conditioning 
‘Tecnnician 


PROFESSIONAL —3 years. 

Electrical Engineeri 

Bachelor of ‘Science 
Dexree 

Major in Machinery or 
ieetronies 


Ere 


Nam es 
Aaares 


ABE. 


ARTISTS MAKE MONEY 


Do you like to draw? Send name. address, age and occu- 
pation for FREE ART TEST, to find out your ability. 
ART INSTRUCTION, INC. 


2148 Art Instruction Bide, Minneapolis 1 


STAMMER? 


als new 124-Dage took “Stanimering. 1 0 


Mina. 


esses erat, tov 


= ave Tonia earn 


'V'FOUCTRY FARM. Bs. 25, CLARINDA.IOWA 


‘fom running undesired game; trsin isn to 
tun ny game wanted. Une Pete Richards Pumous 
Stabs’ Simple, Sele Sure. STATE YOUR PROBLE 
for FREE information or include 100 for bottle. which 
‘ually bv enough. Complete instructions, 

Satisfaction Guaranteed. 


PETE RICKARD bot. re Cobleskill, W.Y. 


presting battery button hidden 
‘YOuF pocket, Complete with, attractive 
dow tie, cord, two bulbs and battery. Mall 
your order today. 


New Scientific “GUZZLIN CHARLIE” 


Mystery Drahing Bird with Ray Poly Eyes 
Amazing “Guzzlin Char- 


59 


hei alwaya they. You won't er 
lieve your eves. Young and old go 
wild over him. - ‘ 

Send Ne Money. Jost send your 
name sand. addres, 


Complete with stand. No 
Springs, no gadgets, no 
Wires, not mechanical. 


BERNARD FINE €0., INC. 
501 Sixth Ave., Dept. PSM9, New York 11, New York 
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RUPTURED? 


Get Relief This Proven Way 


Why try to worry along with trusses that gouge your 
ttean—press heavily on hips and spine—enlarge opening— 
fail to hold rupture? You need the Cluthe. No leg-straps 
or cutting belts, Automatic adjustable pad holds at real 
opening—follows every body movement with instant in- 
creased support in case of strain. Cannot slip whether at 
work or play. Light. Waterproof. Can be worn in bath, 
Send for amazing FREE book, “Advice To Ruptured,” and 
details of liberal truthful 60-day trial offer. Also endorse 
ments from grateful users in your neighborhood. Write: 


Cluthe Sons, Dept. 14, Bloomfield, New Jersey 


Yow! wo AUTO REPAIR JOB 
IS TOO TOUGH FOR You! 


nis New Short-Cy¢ 
e You Time and Wor, , 


AIR MANUAL Shows You 
to ae id Repair ANY P 
ilt Since 193: 
oN cna 20 : 


SEND NO MONEY 


‘w f ve 
ity a * sons 7-Day Free Examination 

a ini tare ace ‘Rear Ends, ec 

Covers All ‘These Makes! 


iouh pee 
Hudson 4, Overland Willys 


Same FREE 7-Day Offer Applies on 
MoToR’s TRUCK REPAIR MANUAL 


4 permnt, Otherwing fr 
All_types. Gi say Engines. Ds ‘7 days. (Foreign, remit i: 


sels. Heaselman: Fu 


Print Name_ Age 
Print Address. 
ety. 


fone NO. 
(it'any) 


State ——___ occupation 
= eae Sa | 


‘machines 


fn gil part described 
Ghieck' box in coupon at Tight. 
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TOL RADIO ENGINE 


Stop Dreaming — Start Planning 


for @ Good-Paying Job in 


RADIO-ELECTRONICS 
TELEVISION 


CREI Home Study Training 
Can Help You Know More 
and Earn More 


ING INSTITUTE 


end can TAKE YOU ALL 
THE WAY TO A CAREER 


ow 


Electronics 
Siready “taken “place” 

slew. he 

‘Droaaens 


number tt CREE Goes “All The Way” 
‘iatlont Beem though commercial Fado 
ve ape eld. tr ‘Sour 
take you alt the Gay: 


Tevet in" the Blehly. spec 
pphieations’ oft Browse 
Glevisiony and Aeronaatleal 


Radio 
START NOW—AT HOME 
IN YOUR SPARE TIME 


{es"ty moving aheus—tast. 
‘Are You Planning Your Future? 


th 
Wellspata) ature. thevueh 
Sin accredited ‘Technica 


ieresting Seid is w 
fee ut the) man “wiling “te 


indeds of Key 
the eld of 


aa intlltge 
Sinner’ to ‘sour tnauiry, please 
plete coupon $n fall.) 

Vetenans: 
Gras 

{he GY BILL. 
a are NON-VETE RAN! 

‘ited retain 

pre 


CAPITOL RADIO 
ENGINEERING INSTITUTE 
ih & Pork Rd, N.W. 
Weshington 10, 0.¢. 
Branch OMces 
New York 7: 


130" Broadway 
nclseo 2 a 


0M 
MAIL COUPON FOR 


FREE BOOKLET AND 
FREE SAMPLE LESSON © 


CAPITOL, RADIO ENGINEERING, INSTITUTE, De. 2 
PACE MARAS GMA Be 
Sauls Reser pevyancienneea ae F 
ni ec tet nd Cub be Say 
ECR goSHa cS a lo 

Sram 

cnr 


TI! AM ENTITLED 70 TRAINING UNDER G. 1, BILL 
Check field of ereatest interest 


| pease siesesanes 
H thoapcasr axp TeLEVIstox 

AERONAUTICAL, HADIO'ENCISEERING 
|_Bhtecerven senvicixe_[ INbUsr. ELECTRONICS 
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STUDY at HOME 


With An Educational Institution 


‘Men with specialized training win higher positions, 
larger earnings, and are bigger successes in Dusiness and 
Bublic, lite. Opportunities NOW greater than ever before. 
Bend for our Catalog. 


ARTS and SCIENCES 


Courses in Philosophy: Edueation: Lettera; Public Healt 
| Medieat ‘Jurisprudence; Psychology: Soclology; - Physic 
Chemistry: ‘Plastics: Geology: Political Science: Theology 
Business ana Commerce; Accounting; Mathematics 
tsties; Agriculture 


ENGINEERING 


| Courses in Electrical. Civil, Mechanical, Drafting, Archt- 
| tectural. Steam. Aeronautical, Radio, Structural, ‘Mining, 
Industrial. Petroleum. Marine, Chemical, ‘Automo: 
bile, Refrigeration, and’ Air Conditioning  Brigineering. 


LAW 
Complete Professional Law Course includes 18 Hornbrook 
Series college grade textbooks, Courses also in Commercial 


Law. Patent Law and Medical Jurisprudence. 
MeKinley- Roosevelt Inearparated,4610-AB, Sheridan Rd., Chie 


040,04 


BE A REAL ESTATE BROKER 
PAYS 81G! Coo Serer 


your own business quickly. 
‘Many graduates report making up to $1000. month, 
Course of study covers Sales, Property Management, 
Appraising, Loans, Mortgages and hundreds of re- 
lated subjects: Course offered in bome study or eluss- 


room—Both G. 1, Approved. Send. na card sodas, for big new 
iliustrated book from this nat hook, ap Fe 
WEAVER Schoo OF REAL ESTATES 1S ring Had Rasa iy 


AMAZING DISCOVERY! Corrects poor penmanship in few days 
uit improvement in three hours. hofailures, Complete Outline 
Free. Write, ¢. Oument, 35-D, Bi. Louls, Mo. IMMEDIATELY. 


uncrowded profession you 

can operate from your home of sitiall office after short hot 
‘course, NO capital Tequifed. No goods to buy. No 

ers earn $50.00" to 4100.00. per ‘week making famot 


Tire 
Stephenson corrective foot Gevices to ofder. Poot sufferers ever 
here pay gladly for relief. Send today for PREE BOOKLET. 


STEPHENSON METHOD, Established 1894, 12-62 South Marka St., Boston, Mass. 


Paint Your Car With Wype For $3.95! 


There's no brushing, no masking of spraying. Thousands of 
Gar owners are delighted with the results, See your local dealer, 
Separtment store or order direct. Wype Cerporation, Depart 
iment 132-6, 2214 Dolman Street, St. Louls 4, Mo. 


RELEASE the Full Powe 
of YOUR MIND 


‘Send for free booklet telling how you can achieve success and 


Feech your personal goals. Find out how to remove frustrations 
[sferior feelings and worry thre ravewo.sewrattem Leera how 


to make your subconscious mind work for. pot againat. you 
ENTALIST INSTITUTE, 
Californie 


Now Walle these Creat Inaustnes Co forward 
eee Make Sour Decision For @ Better Job 


OF THESE BIG FIELDS er 
© in conorrioNiNe NDUSTRY BUSINESS of YOUR OWN 
ne. There may never again be | NOW'S the TIME 

auch oprortanites For'oen wie oie bee 


AUTOMOTIVE MECHANICS 
ter jobs or business of their own to get in on ground floor and go up 


BODY, FENDER REBUILDING 
e ELeeTalerty @ RADIO 

e BUI pac Lome 5 thet PAST. THINGS CAN HAPPEN 
© DIESEL WAIT foal es— FOR MEN WHO ACT FAST, THINGS CAN HAPPEN 


AFew Short Weeks Can Make All the Difference 


Krmy‘tn train service men for seiner | TRAIN AT HOME 


In motive trades our institute ‘ained nation 
IN SPARE TIME OR IN OUR 


WELL EQUIPPED SHOPS 


ly making up for 


Samo 
17, and under U0 learn how yu 
AND PLACEMENT. SERVICE. HER You 
Ix WORTHWHILE JOB ON SETTIN ‘BUSINESS. 


REFRIGERATION a MIR CONDITIONING 


At home you get C.T-I.’s SHOP PROVED HOME 
STUDY instruction—actual shop experience has 
Fefrigerators. Important new developments such fone Into the practical lesson assignments, That 


Opportunies fot full time: spare time earnings, 38 Why It Is easy for mechanteally inclined men 
Begin training at home in’ spare time, finish in to learn by our Home Study training, and start 


‘our big modern shops, or come directly to shops. on actual refrigeration work. 


AUTOMOTIVE MECHANICS BODY: FENDER REBUILDING 


eres ganic, by ou, learn by 
Bend nen ray painting, poe 
other assemblies. aoa when used cars are made 


ELECTRICITY Bem 


Yostiy mereased number of radio receiery. development of FM Get ready for good Job or business of your own. lestrilty ls the 


‘Trained men paid well to service, install, mal 
tain, repair, rebuild household and commerc! 


brondcasting. tion of "public address systems, dem Start of moder 
vices of trained men who can repair receiving sets, install Day, Bork. Yea 
pment. ‘Men who can quickly. eflciently service rece! Practical shop in Ete 
earn tood pay, have excellent opportunities to start own Lute ea 
Welding. Rural Electr ding’ Boom, many’ new 
business. Get practical training in the big .T.I. shops. Learn ses of lectricity opening more opportunities in this vast field 
Radlo Servicing — pay ts good Get frainine under thorotenly experienced instructors, be ready 


{is few ahort weeks for Job Opportunities in Ehectriclty 


BUILDING CONSTRUCTION 


Do you want to be on the 


Diesel engines are used to power entire Meets of 
trucks and buses, to drive tractors and other Sipuarision iaasepmeent, valet 
equipment, Diesels have revolutionized the rallro 

fare employed for passenger and freight trains as COMMERCIAL TRADES INSTITUTE, Dept. EI-2 


‘as for switching engines. They are used to power 1490 GREENLEAF AVENUE CHICAGO 26, ILLINOIS 
Dianes and peceenger cars, A'big Auld that promises 

ven bigger thing in the Years right abeud. Modern Fill Out, Cut Out, Mail Today 

itp ine on acta! "enuoment under roe; ¥ coMMERCIAU TRADES INST[TUTE. Des E12 


enced Instructors. ‘Learn Diesel under direction of leas 26 
men who trained Diesel mechanics for U. 8. Army. Send free illustrated Brochures and other tnformation sbout the field 1 


VETERANS— fetrigeratlon and Air Conditioning T.\ 


ton, 


motive Mechantes 


HOME OF 


Ti Dievet Mechanics ‘& Pender Mettlding 
Ci Rado Servicing D Ratiaing Construction 
Stat 
Dveteran Ti Non-Veteran 


Put your future | Practical Shop Training 
in your own hands | In REFRIGERATION 


Service, Maintenance, Installation 


N and AIR CONDITIONING 
Write for Details 
COMMERCIAL 
TRADES INSTITUTE 
te 202 Se. 20th St. Birmingham, Als 
Tian athe Map Cty ot he Seth. 


Here‘s the Amazing 
Way We Teach You 
Step-by-Step to Draw 
At Home in Spare Time 


"repare yourself now 
probable 


Draw for money, 
at 


EXRTOONING- all tone 


As 

\ Pp a cooved 
it tegen ce wer 
SAS Nt OHH teat arteutie new 


Trained Artists Are Capable of Earning "Complete infarmation; Sree 
$50- $60 - $75 and MORE a WEEK | 


INSTITUTE of AMERICAN INVENTORS 
a, WEEK 
Sse INVENT ORS 


Dept. 3, 1926 Eye St. N.W., Washington 6, D.C. 
PWorART ‘OUIPITS and other f 
ns! Cour 


nally deter- 


'G.1."" Approved | whether an invention is patentable can be 

| mined by's search of the U. S. Patent recor 

| fon, “write ‘for information explaining the steps you should 
take to secure patent 


| JOHN N. RANDOLPH 
| 


Registered Patent Attorney 


| Washinoton Schoot of Art, Studio 132M 


Menge send ine ali nfrmation and your Pree Book 'art || 208 Columbian Building, Washington 1, D. ¢. 


= AND TRADE MARKS = 
¢C.A.SNOWECO. 


REGISTERED PATENT ATTORNEYS 
cron 1,0. 6. 


wuaiNs, ASH 


IF YOU WISH TO PROTECT YOUR INVENTION, 
You should toks steps to, protect it by @ U. §. Potent 
wi fon’” form. 


ADDRESS 
——<<ee eee eee ee 


BEERY SCHOOL OF HORSEMANSHIP 
Dept. 582 Pleasant Hill, Ohta 
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in the 


GREAT SHOPS OF COYNE 


For nearly 50 years, the Great Shops of COYNE in Chicago 

have been training men to step into the better-paying jobs in 

ELECTRICITY. Here in just a few short weeks YOU can 
} quickly prepare for amazing opportunities. 


As a Coyne student you work on real equipment —just like &- COOKE 
you'll use later on the job. We do not teach by mail. You get actual shop 
work plus necessary theory. Coyne training is practical. You make rapid 
progress at COYNE because it’s a shop course. 


GET ALL-AROUND TRAINING .... in a Few Short Weeks 
Why be satisfied with a “one-operation” job? At Coyne you learn Motors, 
Armature Winding, House and Factory Wiring, Appliances, Power Plant 
Work, Illumination, Electrical Maintenance—plus the fast-growing branch 
of Industrial Electronics. Whether you're experienced or not, we train you 
for a good job, then help you get it! Coyne graduates may use our Lifetime 
Employment Service as often as they wish. 


INDUSTRIAL ELECTRONICS and 
REFRIGERATION Included 


Added training in Electric Refrigeration —prin 


Find out NOW what Coyne offers in 
training for your future. Coupon 
SERRE! Serene et brings big book filled with fascinat- 
Yeerane for :Coiven brines ing pictures of our great shops and 
ee 2 our plans to help YOU, Get your 
: whe 8 oh con 

Paap ye copy FREE. No 

monthly payments thter gradeaoe,"""""” cost’ or obligation, 

ANY MAN WITH A PHYsICAL pisasii- 2nd no salesman 

SPY wnaters Vectan or at any will call. Rush the 


Gusiiieiivsseirade"" coupon TODAY. 


B. W. Cooke. President. 
COYNE ELECTRICAL SCHOOL. Dept. 25-73, 
‘500 8. Paulina St., Chicago 12, fil. 
Send me your Free Book and tell me about your plans to 
p.me—including Student Flanance and added Training ia 
‘and Electric Refrigeration. 
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tINVENTORS 


When you are satisfied that 
you have invented a matter of 
value—write me, without obli- 
gation, for full information 
as to what steps you should 
take to secure a Patent or 
‘Trademark. 

‘The usual first step is to have 
a search of the prior U.S 
Patents conducted, so that I 
can report to you on the 
question of Patentability. 


PATRICK D. BEAVERS 
(Formerly RANDOLPH & BEAVERS) 
Registered Patent Attorney 
937 Columbian Building, Washington 1, D. C. 


PATRICK D. BEAVERS, Registered Patent Atty. 
937 Columbian Bidg., Washington 1, D. C. 


Please send me full information on how 
to secure Patents & Trademarks, 


Name, 
Street. 
City. 
LLL 


AUDELS Carpenters 


and Builder's "Guides 
4vols.56 


Jointa—tarpenters 
rable Ese 
oct girders 


SEAS tea he Cee eee 
aii 

pane 

esi P.5.M. 
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LEARN AT 
HOME TO 
SAB Animals, Heads, Fishes, Pets; to TAN. 
Be a Taxidermist. Profit and FUN. 


Hunters, Scar zi 


FREE BOOK Ws ie ie 
NOW abeslicly PRE. Wie TOBA. 
Send Postal TODAY for FREE BOOK. State AGE. 
M.W. SCHOOL OF TAXIDERMY, Dept. 3392, ‘Omaha, Neb. 


iy. in spare time at hore 
through the Blackstone course prepared by 60 well-known law 
authorities, We furnish all material including 18-volume 
Modern American Law’ library. Many successful attorneys 
among our graduates. LL.B, degree, Moderate cost; easy 
terms; Money-Back Agreement. 
BLACKSTONE COLLEGE OF Law 
NM Ave. Dept. 122, Chicago 1, Ill. 
A Cormespontence Visatanen Ponaded iee1890 


eee SSAVES » 


a New Merchandise and Order by Mat 
$0 Wool.) All Woo Colors Black 
| & Re iar 


Burra 
SMinTs: 


FHS, Beet. 2, 2008 Th 


Own-operate Silver King 
Bubbleball Gum Vending 
machine in any retail 
store. Gum 40c per Ib. 
Globe capacity 6 Ibs. 140 
balls to the Ib. You pay 
the storekeeper 20% of 
the gross and you will 
have a profit of $4.30 per 
$13% ncy refill. 


Send 1/ Deposit on Orders, Balance C.0.D. 
CAMEO VENDING 
DISTRIBUTORS — DEPT. AT 
432 West 42 Street New York 18, N. Y. 


BIG MONEY 
INDEPENDENCE 
A PROFITABLE 

LIFETIME 
BUSINESS 


LEARN 


PREPARE NOW FOR THE FUTURE 


If now employed, start your home appliance repair business NOW in your 
wre time and be set with a business of your own no matter what happens. 
‘ou don't need elaborate fixtures or expensive equipment to be a success! 
repairman. Operate from your garage. basement. vacant store, etc, Work 
43 many hours as you wish—the home appliance repairman is his own boss, 
It is a profitable occupation for on many types of repairs it is not unusual for 
& repairman to charge on the basis of $5.00 to $6.00 per hour. Don't gamble 
th your future—leara a trade that will always support you. Remember; 
as long as electrical appliances are used, tl a 
appliance repairmen. 
If you are at all mechanically inclined—can hold and use tools—then you 
have all of the qualifications required for becoming a big money earning 
home appliance repairman. It does not matter if you have not had a great 
deal of schooling or had previous experience along these lines—WE, WILL, 
TEACH YOU, Age should be no barrier—nor should any minor physical 


ae New Course Tells All 


Profusely illustrated, our new course shows you in simple, easy to under- 
stand language and drawings how to make esch repair on refrigerators, 

cuum cleaners, washing Machines, motors, etc. Explains and gives you 
‘working knowledge of electricity, welding. nickel plating, etc. Showa you 
how to build the power tocls you need and how to solicit and keep business 
coming to you. Not a theory course but an honest to goodness course writ- 
ten by and used by repairmen the country over. Price of course 1s 80 low 
that the savings on your own household appliance repairs will quickly pay 
for it. Act now! Mail the handy coupon below today 


+————Read What Our Students Say About Course-———— 


‘mechante for the 


what 1 have been looking 
Tor'ever since 1 opened 
my Pix-tt shop. 1 must 
Sdmit that "you told 
truth when you said. that 
Ht contains “quite a bit 
more information than I 
Bargained for. — P. J. 
Bret. Sebring. Ohio 


cuRisty suPPLy co. 
3035 N. Central Ave 
Chicago 34. Illinois 


Please send me free itjustrated Jiterature about America’s # 
Fastest” Growing ‘industry “ELECTRICAL APPLIANCE 
REPAIRING. 


‘Dept. D-6101 
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FIX ANY KIND—ANY TYPE— 
LEARN AT HOME—Only $5 


GET WHERE 


prepare’ for” fast THE BIG 
ale tity “Secttis | MONEY IS! 


there’ has been 'no. eas ‘There are more 


clocks. ‘washers, 
phondsraphe 

Fetrigera- 
‘of! burners. 


Sahantmente’ va "Complete’ reeinainas 
ute so eat 


them Working! 


‘Doge. PS.28, MURRAY MILL me 
232" Madison Av 


Learn this 
Profitable 
Profession 


IN 90 DAYS 
AT HOME 


Money-Making Career Open 
to Men and Women, 18 to 50 


edt 
earn this ins 
os Zint.ovm home, Uraugh our 
atlenaliy known, Tesent school You can. win 
Mdependence and” prepare’ for “future ‘security 
by aualifying “for, your , Diploma. Course can 
bbe completed tn 3 to 4 moothe. ‘Many’ earn 
while they learn. ‘Begin your training ak once. 


Anatomy Charts & Booklet FREE 


Enroll now and we will include, at no extra cost, 
many needed supplies. ‘et 


y 
FREE. postoaid. 


‘THE COLLEGE OF SweDIEN MASSAGE 
100 East Ohle St, Chicago 11, tlinele 

se send toe FREE. and postpaid Avatomy Charts, 32-pane 

‘Bookiet ad complete details on Home ‘Training 

‘Name... 


Address. 
cy. 
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HOME-STUDY 
BRINGS BIGGER PAY 


Don't be caught napping when Opportunity knocks. 
Prepare for advancement and more money by train- 
ing now for the job ahead. Free 48-Page Books Tell 
‘How. Write for the book on the business field you like 
—or mail us this ad with your name and address in 
the margin. Now, please. 


Expert Bookkeeping 
janagement OC.P.A. Coaching 
OStenotypy (Machine Shorthand) 


Olnduserial 


LASALLE EXTENSION UNIVERSITY 
‘A Correspondence Institution 
Dept. 2114, 417 So. Dearborn St. Chicago 5, Ill. 


PRECISION JEWELERS SCREW DRIVERS 


Complete Set of 8 for Every "Hobbyis* 


Wavy or’ prec 
het during 


32.00 ‘blue 
2.00 and "we. wey 


Gn" Apbroved," Send for FREE, OO) 


AMERICAN EXTENSION SCHOOL 
Depts BOS, 646 N, Michigan Aves, Chi 


ZIRCONS 


Loose. Pure white. 


SPECIAL: 3 Zircons approximate total weight 3-kts. $3.00. 
We con supply Zircons in all sizes ond mountings of all 
types. Send order or write for details today. 


B. LOWE, Hi . PS, St. Louis, Mo. 


il | BIG 3/4 POWER 


BINOCULARS* 


WORLD'S MOST FASCINATING 
HOBBY! SEND FOR FULLY 
ILLUSTRATED BOOK TODAY! 


perform amazingly like the real thing! 
ROOK SHOWS HOW ‘0 e 


started, 


} MODEL RAILROADER MAGAZINE 
Dept. 1614, Milwaukee 3, Wis, 


‘wna eek, think The Jesons are so simple that anyone ean 
Tag ore tured I'hate, lecteed to, play 

Titite more thane month T ined your couse highly. 
* end. cellars for my it wih me and feela th 
atcelona, alte, “Kaneas City, Mo, “sD, HG, Weunat, Whe, 


You, too, can play any instrument 
By this EASY A-B-C Method 


YOU, think it's dimcult to learn mu- time at home for only a few cents 

sic? That's what thousands of others a day. Never, mind if’ you “have. no 
have thought! Just like you, they musical knowledge, training or talent, 
Tong to play some instrument —the Just read the fascinating, booklet and 
Plano, ‘violin. “guitar. ‘saxophone or Print and Pieture sample that fully 
Bther favorites, But they denied them: lain all about the famous U, 8. 
Selves the pleasure because they School method. If interested tear out 
thought it took months and years of the coupon now, before you turn the 


tedious atudy’to earn. Bae UB. Sahvol of ust. 82 Bruns: 
whew piag, 
inding y ew york 10, 
aa Learn in Spare Time at Home N°) ¥i24,10) (woviee 
Loam teiint tuned “tat T | And then they made an amazing school of “ita 
Ti ae" ting iat dlgeovery’ Mey Tearned abouta'wout Rind’ in’ the 
a ee ee cP Phetnt  dertul'way toleara music at home=- world. (SOth | Sr 
opel toe without a private ten Year) ls 
Ea. cen, oom Tedious study “and ina surprisinely Sash 
short time, They wrote to the ek, 


School of Music for the facts about 

this” remarkable ‘short-cut. method. rt 
And the facts opened 

their eyes! “They were 

amazed to find how easy 

it'was to learn, 

The result? Over $50.- | 
(000 men and women have 
studied music at home | 
this simple, A-B-C way. | 
Now, all over the world, 
enthusiastic music-lovers | 
are enjoying the thrilling | 
satisfaction of creating | 
their own music. Thi 
have found the key to | 

1 
| 
| 
I 
I 
i 
is 


= ay 


U, &. CHOOT, OF MUSIC, 
BE Brunmwick Blax.. New York 10, N.Y. I 


‘Elementary 


good time, popularity Harmen 
Aier 2 and profit. 7 
After 2 Months Have sou 
T healtated before tending for your C0888 Only Few Cents nstriment! 


@ Day 
And that’s what 

can do, right now. Get 

the proof that you, too, 

n ‘learn, to. play” your 

strument — 

sin spare 


Derlence Thad with a. course ‘by 


cus State. 
(OTE: If you are under 16 years of age, parent must sign coupon, 


ames on request. favorite ii 
res by professional models, quickly, easil 


COUPON ON PENNY | 
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Do You Make These 
Mistakes in English? 


FREE BOOK "ON ENGLISH ‘= 


COMMANDO-TOUGH 


OR IT WON'T COST YOU A CENT! 


Send, for 
Grapho Analyst FREE 
ALG. A ime, Wilt ide, Dep_126, Springfield, Ma, 


nucceD STRENGTH 


JOE BOMOMO Strong Men's 
Directo UPLPEDIBT Bevedeey 


HYPNOTISM 


rou ome uae 
| Ripe sound fomodation. it you have aptitude, write Tor, 
fies “Operant ‘commercial Hating" 

(Baking Shoot, ‘Aves, Dept 3362. Chicago 8 


1B avoness. 
— 
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DO ANY JOB.. EASIER.. QUICKER | >a Seaman A teaiaata 


MAKE MORE MONEY ix. ce Right NOW! 


B/G OPPORTUNITY F FREE TRIAL 


IN YOUR OWN HOME 


Used by Army, Navy, Other Government 
Depts.,'200 Schools and Industrial Firms. 
Ro st pow! Get the beter pay that goes to men with specialised knowledge. Get Into one 

4 Sout you pe 


Re goto oust 
famous books Ee a ie oe gS] 
rife tis ets You tor cant aoe get tne upcial Enamisage Noa nee for 4 BA 

‘en. hs bs Jour GOLDEN OPPORTONTT 


HOUSE WIRING vith 
AIR CONDITIONING LATEST EDITION 20 
“ EDITION 
Leading 
Sf millon to be spent ‘Covers ‘Auto 
field. 450 pages. Ilustrated, $4. Book 
MODERN aed 
WELDING 


DYKE’S FAMOUS 
CARBURETOR BOOK 


This famous book has been the standard 
iden the beat pavit 
Sveneration. "Tt has 


PRACTICE 


Seeret AUTO BOOK 
New Material on Transmissions, 


Trucks, Tractors, Diesels, Air- 
craft and Auto Engines 


ox men make money. 
3 Phat 

iain carburetion 

this book to 

fon 344° pages, 849 


and Non: 
Technical 


it you feed to know. 
Bey obs now. “Price 


pobetiwal FENDER 
narAins 
REPAIR 


Qreners will spend big money to 
Eee thes good older cart took? 


tad operation of Diesel and steuta plant 
Pocket Size, $2.00, ets ana 


Goodhe: rt-Wil HIcox Co., I 
15 Million Refrigerotors 
Need Service ond SEND NO MONEY! Mail Coupon 
seve j 


REFRIGERATION~—2ook of the Hour! 
Biggest Opportunity in Many Years! 


NEW PRINTING—ALMOST 1000 PAGES 
in Colors Makes All Ret 
jepairs Simple a8 A.B. 


ed repaira! Owners will pa 16 ret aisjanies order we will pay all postage charges under 
repair! Owners will pay 
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NEW EASY WAY TOMAKE 
MONEY ax HOME 


MAXIMUM TRAINING IN MINIMUM TIME 


CAL-AEROTECH TRAINING wil ald ot 
si 


alepes 


RAYE GURKE SOMOOL, Dept. 8, Bar 3882, CLEVELAND, OM1O 


25 Ibs. eas ars $5.00 


NEW! MINIATURE 
DUST MASK 


..to go to College? 
--0r to enter a emt 


ELECTRIC .AVELDER 


.. Or get an Office ice ee ion? 


Jou praca, MUST. falsh High Sebaot | 


BROKEN JEWELRY WANTED 


All kinds, Highest prices paid for 
fold teeth, diamonds, b 

Eralled promptly. Writs 

LOWE'S, Dept. PS. Hellant 


High School Course 
at Home 


Buy. DIRECT! SAVE ow Mesireind 
BASEBALL Uniforms i 
Tai 50 


MAN. Howard St., Batimore-1, Md, 


BACHARACH RASIN CO.,. Dept. 
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YOU CAN HAVE IMPROVED No-DRIFT FM 
ta the Sensational New 1948 


1442" 
PANASONIC 
SPEAKER 


Here is the finest radio Midwest 
its 28 


sever produced in its’ 2! 


A COMPLETE LINE OF FINE RADIOS AND 
RADIO-PHONOGRAPHS ... Available in Separate 
Chassis Like the Powerful Series 16°AM-FM Model 
above.or in beautiful Radio-Phonograph Consoles like this: 


SYMPHONY GRAND AM-FM 
RADIO-PHONOGRAPH CONSOLE 
with NEW Intermix AUTOMATIC 


= CIMCINWATI 2, OMG 
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LINGUAPHONE 


is your 
to the World 


In your own home, alone or in a 
‘group, you can now learn to speak 


SPANISH - PORTUGUESE 
FRENCH - RUSSIAN 
ITALIAN + GERMAN 
‘or any of 23 other languages by the world-famous 


LINGUAPHONE 
Conversational METHOD 


You learn the new language by listening 
to voices of native teachers. It is amaz~ 
thousands have succeeded. 
inguaphone as a notable 
advance in simplifying the mastery of 
languages. That is why so many Lingua- 

are used in schools, colleges, 
a8 an aid to fluent speaking. 


SEND FOR FREE BOOK 
LINGUAPHONE INSTITUTE 
95 RCA BUILDING, NEW YORK 20, N.Y. 


LINGUAPHONE INSTITUTE 1 
95 RCA Bldg., New York 20,N.Y. | 
Send me the FREE Linguaphone Book. I 

I 


1am C1, 0m not C] eWorld War I! Veteran 


Jonguoge. | 
[ Nome ..... oe i 


$99 : 


1, AUDIO AMPLIFIER. 


5 TAKES ALL THREE 
BIG 
BARGAINS 


Padreamed of value, 
ue 


deep. Tues" imei ‘Shippine 
Wek tS'ib, BUPER SPECIAL—$4°05 while supply lasts 
2, RADIO HEADSETS. ‘2test,,,opcrsensitive 
pieces, Every pair guaranteed perfsche $109 par pair" OR 
Beating FOR at Oo 


3. HOME WORKSHOP AT BARGAIN 


Accurate and precise 2 9 inteed hob! 
fr. the eeaential machine for the home work- 
ight produc 


atch 
YO. "Sole export agent. Distributor 


ingulvies Invited 
ORDER NOW—DON'T DELAY—NO €.0.D.5 


BUFFALO RADIO SUPPLY 25, 


Genesee St. 
Butaie 3.8. ¥ 
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HEAT APPLICA TOR 


cae tt mat: $3.45 


Finest qualit 
From We up. Wri 
Metal Arts Co. 


LEARN TO PLAY AN 


ACCORDION 
“THE PAGANI ay” 
WRITE FOR DESCRIPTIVE CIRCULAR 


O. PAGANI & BRO. INC. ‘ew ond Ney Dent 


New York 14, N.Y. Dept. S 
EXCITING FILMS 
eee mm. Sent ond 
‘Sound Fist til your Home Movie Audiences. 
Fo Sample Fond Special Uist sed ny Yc 1. 


EXCITING FILMS woiirwoon-c. 


UNREDEEMED DIAMOND PLEDGES 
DIRECT TO YOU! SAVE UP TO 50%! 


BERMAN'S ‘COWLATERAL LOAN BAN! 


15 


FIND OUT ABOUT TRAINING AND 
OPPORTUNITIES FOR YOU IN BUILDING 


Established in 1904, Chi chnical Col- 
lege offers you thorough, pr training in 
Building, by home-study. Mail coupon for free 
information, See what this Course has done for 
others, what it can do for you, Read what 

icago Tech graduates say about their work, 
ings, success. Lear the js awaiting 


Ear more money as a building 


tradesman, Prepare for advance- 
ment and incre fa tr 


ling 


; have your own money-making business in this busy, 
perous building Beld. 

‘More than 19 million new homes needed in U.S., say experts. New 
building now at rate of one million homes a yeat, plus 200,000 com- 
mercial buildings, plus expanding farm building construction. 


‘Mail coupon today. FREE book tells how you learn Building C. 
struction~How to Read Blue Prints, and Estimate Buil ost 
iat home in your spare time. Learn modem construc ods a 


materials, how to lay out work and direct all building operations, 
‘This is the training needed for rapid advancement to higher-paid 
jobs, or your own successful building business. 


MAIL COUPON NOW 


you as a trained builder—and how quickly, easi- | CHICAGO TECHNICAL COLLEGE Hi 
Wyn ean et started. Simply MAHL: COUPON | B50 ‘Tock slags 2006 Be: ichigon Ave, i 
TODAY in an envelope or paste on a penny | Sheowe 16, tines I 
poe. Mall me FREE bailing Lastn andl aformation shout | 
Big lopportnities in BUILDING and how T'can tan’ | 

oi 
CHICAGO | | 
| ame a | 
TECHNICAL COLLEGE]... 1 
5158, Tech Building, 2000 South Michigan Ave. | 1 
Chicago 16, Illinols j City Zone.» State. | 


WHICH OF THESE ececiendded 
NTERESTS Zo MOST ? 


© Today, choose the job you want—and prepare for it. Or if you are already 
engaged in the work you like best, start training now for quicker promotion. 
Acquire the knowledge tha’ will help you to get ahead faster, make more money 
and have greater security. 


American School, founded in 1897 as an educational institution not for profit, can 
help you to reach your goal 
just as it has helped others 


during the past fifty-one 
years. Check the coupon at 
right, add your name and ad- 
dress and mail it at once. The 
school will send you details on 
its training plan and outline of 
study prepared by specialists. 
There is no charge, no obliga- 
tion, so send the coupon 
immediately. 


AMERICAN SCHOOL 


Dept. 6-246, Drexel at Sith Street, Chicaco 37H 


CHECK, CLIP AND MAIL COUPON NOW 


AMERICAN SCHOOL, Dept. G-246, Drexel at 58th, Chi 
ation, Please send FREE and postpaid, bu 


of the Bubjecte checked 
ai 
rt 

A dation a 


PLASTICS ENG'R 
‘Business Management 0) Raliway ‘Training 


Name 


ou 
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BRUSH 


Easy to Plate GOLD, SILVER, NICKEL, 


COPPER, etc... For Pleasure and Profit! 
relies farther 
Younced thisnew Warner Electroplater, Atthe 
wha sansitae aor gee 
eedete ieee 
Beemnes leee hee 
Eira ccnt oe 
Sins aah eee egal 
ef praction, ‘even Chromium! Everything fur- 
sae Seeger 
Pee at 
seater han mat cece 
sitet ilo te aa ara 
Beare? Me Fiiee rid SP 
Setuteeh lg ieatee ANS once 


jARNER ELECTRIC CO., Inc., Dept R33 
WARN sts eres Ave Chass 26, tne 


‘coat of metal. 


WARNER ELECTRIC CO, te. 1512 Jas Are. Ceage 2, os, Dept 
§ Gentlemen: Send Free Sample and Details to: 


Say You Saw 
It In Popular Science 


*STRIPTEASE NECKTig 
7#AT GLOWS 


IN THE DARK 


Astounding new STRIP- 

TEASE NECKTIE Is the 
rage from coast to coast! 

tacular new novelty the ereatl 


‘usual 
‘thrilling 
‘wear Itt 
hat Is unvtvalled 
extravagant good looks, by nlahe & 
‘lortous goddena of lizht revealed for 
S11 to see! She loses her 

‘glows in the dark! A slo 
{ng blonde beauty reves 


‘pose In the belefest_of costumes 
‘mysterious and magnificent! Write 
a if you don't agree this 


a the most exciting tle you've 
ever seen—It costs you absolutely 
‘othing. 


SEND NO MOKEY— 


Special Introductory Offer 
sepa reer peers ad 

Sone Yatiding ace 
Regie Sarre Bees 
and keep, {0 dave If tm that these 
$a Neer Oden Hae atte 
FatraTar money beat wienous gees 
Tear eh 

Low m TWE DARK TH" CO. DET 482-8 


50 rorutar scienc> 


Wake UP YOUR SCALP Want beter 
looking hau? Embarrassed by falling” dandraf, 
Ieching stip? Then ry VITABRUSH, ew clecené 
driven scalp brush that gives your scalp a vigorous 
and invigorating “workout” in just three minuces 
of fun. Cleans scalp. Stimulates blood supply. 
Restful. Pleasant. Write today for complete in- 
offer. 

Chicago 3 


formation and satisfaction-guarantee 
Hershey Mfg., 3740 Field Bldj 


cM OVERCOME FEAR, WORRY 


Xf you are worried by personal problems. take courage! You 
Gan develop a powerful personality. regain self-maste 


WHEN KIDNEYS 
Work Too Often 


Are you embarrassed and inconvenienced by too frequent 
‘symptom as well 


elimination during the day or night? Thi 
as Smarting Passages, Backache, Leg P: 
Rheumatic Pains and 
organic and non-systemic Kidney and Bladder troubles. In 
‘such cases the very first dose of the selentifically com- 
pounded medicine called Cystex usually goes to work right 
now helping you these 3 ways: 1. Helps nature remove 
acids, polsonous wastes and certain 
cleansing action helps nature alleviate 
many pains, aches, soreness and stiffness. 3. Helps reduce 
frequent night and day calls, thus promoting better alee} 
Get Cystex from your druggist today. Give it a fatr tri 
as directed on package. Money back guaranteed unles 
Cyster satisfies you. 


TO BE THE BEST—GET THE BEST! 


NATION'S 
LARGEST 
EXCLUSIVE 


G PAY JOBS in ELEC- 
TRICITY ONLY WEEKS AWAY! 


M, T, I—where all-around electri 
NOT A HOME STUDY COURSE—but practical resident 

seeing” MOVIES plus 
‘Learn-by-doing” methods on actual equipment. Learn | MICHIGAN TECHNICAL INSTITUTE, Dept. PS-2 
HOUSE WIRING, A.C., D.C. MOTORS, ARMATURE 228) W. Fort St, Dewoit 16, Michigan: 
WINDING, POWER PLANT WORK, ETC. New classes | [) send me « coal tebe 
start every few weeks. Part tim work available. Living o 
arrangements made, Train NOW in modern shops of M. T. I. | Li !eme Gt. Send specie! Information, 


VETERANS. Train at Government expense on D Mened. D singte. 
Gil. Bill. Get subsistence pay while training. pane, 
MICHIGAN TECHNICAL INSTITUTE == scores 
Deporiment P5-2, 2281 West Fort Street, Detroit 16, Michigan ow. TATE. 


DETECTIVES SIGN MEN EARN WELL 


dy im Detective Training—Protessioaally Modernized 
ined Instructors Eas ri 
VE TRAINING, 8 


roemington 


LEARN MEAT CUTTING Sticme:n pri 
bs 


wands of, successful graduates. Send coupon 


UPON TODAY FOR FREE BULLETIN 


ft “ od a a 
The steady, dependable trade of Meat Cutting taueht easily, perience 
quickly by improved HOME METHOD. National School, ‘or FREE ii 
tablished over 25 years, has organized its famous “Learn  MAML THIS 
By Doing’ Classroom, Cutting room and Retail Market 
training system into sound, practical HOME STUDY form. | Metiona School of Meat Cutting Div. 063, Teleda 4, Obie | 
Now, by the miracle of this EXTENSION TRAINING sSitame, No"otitgauen, o' Saleaman will calles 
you can prepare in Your Spare Time At Home. for a better 
Job, binuer responshilites or succes and security in a. store 
of your own, Remember, PEOPLE MUST EAT! 
Buying, cutting, percentage, pricing, advertising, selling— 
1 complete meat education. For beginner or men with ex- 
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MEN! BOYS! 
Discover the 


MUSCULAR GIANT 


In Your Body! 
says Joe Bonome = 


LET ME DEVELOP YOUR 


~£Power-Potential= 


Bulg up the mighty strength deep inside Jon. ., ak 
aaa ws ciety seen dee te ce 
A By ha dies wane ae ate 
BAT EPR Be aor Ne ad 
21-DAY SPEED COURSE 
te oe A see ch 
aye if chins Guessing phy ao 
Sieg ane ler Stas. gh ek 
ve pat gt Rhos Hats aes 
BETA! SUE ORR 


FREE ievoner" =, 
Strong Men's Club of Americal 
only $1.00 foday forthe famous $5.09 value 2D 
Ser Send or uy 3 3! Bi ous $5. lue iy 


| Famous BAILEY 

| DIESEL SCHOOLS 
Now Accepting 

civi IAN srupents! 


ieee weaiea eesti in/atioing 
ambitious to get ahead will act now. Send 
for FREE catalog. No salesman will call, 


BAILEY TECHNICAL SCHOOLS 


1656 So. Grand Blvd., St. Louis, Mo. 


Es rector of Strong Men's Club of 

America, Tit personal membership 

FREE. No, dues! No doligattons? Many valtabletprivl- 

ges! Don’t Just wish for strengin~develoy |= 
S°RUGGED, MANLY PHYSIQUE! Mall %i.00 (cash or 

money-order) 

JOE BONOMO 2 


‘trove ‘Men's Club of America bey 
Director 1541" Broadway, New’ York 23, N. ¥ 


ELECTRICIANS 


Get this Great Bi FE R E E 


For Merely Examining 
Coyne's NEW Pay Raising 
ELECTRICITY 


Volume Set 


APPLIED 
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CORRESPONDENCE COURSES IM 


RADIO cod ELECTRICAL ENGINEERING 


Write Today for Free Cataloy 
ADVANCE SPECTACLE COMPANY 
537 South Dearborn Street, Dept.sp.1, Chicago, Illinois 


Is Your Rupture 


HERE? 


Pity continue tosuffer with an uncom; 
fortable truss if wecan help you? Relief 
GUARANTEED or it ‘conta you noth- 

the facts about my 


cae 
Seepadheerers 
ay 


Sent jal—Made-to individoal fitting for man, woman 
Sentoure aco, gonosious spins or bard 

286 to ras weight, sod comfortable. 
wee iand thrcask stores of nueote beware at aoe Wette today 
foe fal eat free a plain sealed em 


faformaton 
BROOKS APPLIANCE CO. 8220 arehatt Miche 


Young Man! Now You're Out of School 
YOU WANT TO GET AHEAD—MAKE MONEY 


They Offer High Pay — Lifetime Work — Security 


a ] AUTOMOTIVE & TRACTOR [itepiseitaiensmbainensa aa 

> Ze Sprague ever Tete toes model metas tied Yor proec 
7 > 

2a \\S PTT TATT TCIM tecess ord tin, dating oxomey, com 

; } > Cement ond cae, deting geomet a 


fw 
+é ‘elevations, every phose. 32 WEEKS. 
¢ PLUMBING fom log eng, and rain, 
7) 7 . 38 WEEKS. 


=> [ELECTRICITY 


san Endless Demand 
oe the Man Who Knows” SHOE REPAIR [itis 


under expert craftsmen 


ime coreer, 'eorn one ot 
+ ‘ond well-poid troc 


Automotive ond Troctor 


iclon a, Drofting 
Plumbing ity 


hoe tepating | 


Veteran? 


ORK FOR THE 


as high as $3,021. 
MEN—W OMEN — a Franklin Institute 


” : Dept. T-80, Rochester 4, N. Y. 
Over 20,000 appointments being made —_Rush.to me, entirely free of charge (1) a 


each month. Veterans get special $ ii iemcasthen ot 0S ev eraieat Temes 
exam preference. é ‘ree copy of illustrated 32-page book, 


4 “How to Get a U. S. Government Job"; 
“ & (3) list of U. S. Government Jobs; (4) Tell 
Get Ready at once in your own S me how to qualify for one of these jobs. 
Pome < ; 
home for Examinations yp Name. 


Mail Coupon Today—SURE. / ticle 
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SPELDAZED? 
NORTHLAND SKIS 


okay, for, fast action, 
Northlands give you season 
after season of better skiing 
Because they're hand crafted —perfectly matched, 
Northlands make good skiing easier for beginners 
and experts alike. Send 15 centsfor Northland Ski Manu- 
al edited by Hannes Schneider . .. or write forfree booklet, 


NORTHLAND SKI MFG. CO. 


Supplier to the U. S. Olympic Ski Te 
94 MERRIAM PARK ST. PAUL 4, MINNESOTA 


SOLID BRASS 12 FT. PORTABLE 


RADIO ANTENNAS 


Real $15 Value Now Only $4.95. Postpaid 
FOR HOMES, BOATS or AUTOS 


caring 
Useful for trans 
FM & Television 

faehantenna come 

mats tage and wire 

tall ampekere 


RADIO HOSPITAL ** 


‘Most, productive of all tomatoes 
now PELLETED at No Extra Cost. 


BURGESS CLIMBING 


Thip-1-Gaep 


‘Tomato rapidly grows 12 to 18 feet 
 Richon trellis orasabushin garden. 

Eisuotifal erimsonselld, meaty fruits 
gf finest quality, welghing over 


2 pounds 
ST-WAR PROCESS 

Gardening 

bavebeen covered 


1948 Garden Book FREE. 
BURGESS SEED & PLANT CO- 


207P. 5., Galesburg, Mich. 
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UTILITY CABINET 


A Thousand Uses For 
HOBBYISTS 
MECHANICS 
DRAFTSMEN. 
‘TECHNICIANS 


‘coupon and send with money 


| NAME. = 
| ADpREss. 
| ory. 


STATE, 
Endlosed find check Gr woney order for 8i.6@ 
KNICKERBOCKER CO. ST. CLAIR, MICHIGAN 


| tne 
a 


(MUFFLERS 
STEELS and ALUMINUMS 
with a motorboat tone 
SINGLES, Che 


SANDEE MUFFLER CO. 
BOX 296 LA TI), LOS ANGELES 43, CALIF 
2624 W. SLAUSON AVE,, LOS ANGELES, CALIF 


DUAL TAIL PIPE EXTENSION 
Fits all cars—chrome plated 
produced by 2'/; inch ot 
Postage free on pr 
LYONS PRODUCTS COMPANY 
2319 Ridgeley Drive, Dept. PS2, Los Angeles 16, Calif. 


DEEP TONE $9.95 
AIR COMPRESSORS 


NATIONAL SURPLUS SALES + 


“ACTION 


PHOTOS 


Shot by Special Speed Camera... 
housandth of a second! 


OTB 


tional studies for artist & photograph: 


PER SET (of six photos) only $1.00 


‘Send $5.00 for 5 Complete Sets, and get 
‘Surprise Photo FREE. 
FOR BEST SELECTION...ORDER NOW! 


NOVEL-ART DIST. s0x1107, vottywood, cot, 


$, With National Schools’ tested and proved Master Shop Method of Home Train: 

ean become a qualified Diese! and Automotive technician, equipped to 
ght into a good paying job, One of America’s great trade schools, estab 
fr iotb, stands behind Sour training! 


wore and more important {n trang- 
mn. ind ind agriculture all over the world. 
trained men who have reached success in thelr chosen & jm 
ction. (Motor Tune-up, etc. are In constant G. 1. APPROVED i fariberfnszmian! 


de ol interesting, ood Pay sobs. Opportunity 
is here ti Tor NATIONAL SCHOOLS 


Behind all National Schools training is our permanent 
faculty ‘of experienced ‘i 

wil teach you about Di 
Hon Engines, Inch 


Gnd lessons you study at home in your spare. time 
‘These instructors know how to guide your home study! 


The sing INTEI- 
Arey TALKIE 


! 
ARATE SA 


MAKE JEWELR mma HOME! 


HOUSE of GIFTS, Box 4550-SP2, Coral Gables, Fla. 


ELECTRICAL TRAINING 


For Men of Ambition and Limited Time—Train for Successful Careers in Electricity 


Intensive 32. weeks residence course in tory assistants; operating, production and 


Pacer eet maria : 
SEY Ge See GAGES een ules dome, aoe 
Srisee comes Nate ee seeks 
chine tools; motor constructi Classes begin March 22; July 26. 
Serie See ere Ne 

ice sete | EBS 
ELECTRICAL SCHOOL i a 

. fh TeenMicad INattTUTE 
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SCREEN PROCESS PRINTING 
LEARN AND EARN AT HOME. 
9 WITHOUT PREVIOUS ART EXPERIENCE 


ha GF WAY soa Sty Coarse Stns Hou To 


Newly Invented 
le POT 
LUCK Machine | 


5. IN GREAT DEMAND, 


| 2 6. A BUSINESS OF 


CALIFORNIA SCHOOL OF SCREEN PROCESS 
$s vena nas rt 53, an ea 


VETS 


CANVAS COVERS frie Used pertec con! 


ly made for tents. "Approx, '3'x8". Two butt 
86 ‘sa. ft. Compete with buttons at- 


‘APPROVED UNDER G.1. BILL 


3 yade of heavy pressed 
steel. Toke It wth you on trips or use it at 
Parties for amazing enjoyment. Guaranteed 

REFUND OF PURCHASE PRICE IN 


MAKE EASY MONEY 
IN YOUR SPARE TIME 


has limited number of openings 
INVENTIONS] mye 
= 
WANTED AT ONCE 


sons to this fam 


anager of Aten, Dept 838, Bopulgr 
Patented or unpatented inventions, all ster SUlence Publishing Cos 455 Fourth Aver New York 10, 8. 
hncturera "Write for free booklet, “MA ce four In- 
VEN and Protective Disclowure ‘We have 
Mendous list of firms who may bay cash or royaities for good Say You Saw 
inventions. For {ull partieuiars, write today 

INVENTION SERVICE 


1404 Mitchell Street, Dept: ‘Sakland 1, calit. It In Popular Science 


rwtcmicns “The Book They‘re Talking About” 


professional Contains over 300 Illustrations, charts and notes 
hd reuiptor. Giv= 

ing detailed ‘study 

of every part 

body. 


OF THE HUMAN FIGURE 


MALE AND FEMALE, POSED AND IN ACTION saeo 
(Sent tn pain wrapper.) Outide of U. 8. A. Send 81.28 
MAJOR BOOK CO.., DEPT. 520-8, LYNBROOK, NEW YORK 
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roved For Time-Saving Day & Evening 
Oe Treinieg Courses Classes 


Get vour training at Chicago Tech in the Nation's industrial center, 


Ghicazo 
while ¢ train ‘ang for perma 


Chicago Tec! jee 49 years ago, has trained thousands of men 
ow occupying important places in industry the world over. Traine 
ing ‘and ‘practice in 1 year, 2 year, and’ year 
(Degree) courses. Saving in | 
Goo aslas” carter fradae 

ton,—and consequently eari- 


.nd me without obligation free booklet on Time- 
‘Technical Training 


? 
2 


When Writing Advertisers Please 


Mention Popular Science Monthly | { You Can Make Up 
; to $5.00 Per Hour 
with the IDEAL 


THERE are hundreds of lawamowers in your 
neighborhood that will need sharpening. at least 
once or twice each season. You can build up a 
profitable business with the Ideal Lawnmower, 
Sharpener, and eara up 10 $5.00 an hour while 
joing it 

‘You need no experience to operate the Ideal 
Lawnmower Sharpener. Just 
er in the Ideal, make a few simple ad- 
fistments, and’ ina few “minutes you 

ave a_smooth-running, perfect-cuttin 
lawnmower. The Teal Prot a “ake 
shift” sharpener, it has 45 years of engi- 
neering ‘design, behind it 


COMPLETE 


Make teaus 


nears, ia Lawnmower | Sharp- 


ener can do for you. 


DON'T DELAY 


Send For FREE Book 
| The FATE-ROOT-HEATH CO. 


DEPT. D-4, PLYMOUTH, OHIO 
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learn A Trade NOW! 
PRACTICAL 
SHOP TRAINING! 


In Our Chicago Shops 
(1 Auto MECHANICS [] WELDING—ARCandGAS 
( DIESEL MECHANICS [) MACHINIST 
1 REFRIGERATION 


Amerlea's Leading 
7 toors of Fully 


following Home Study Courses 
Cl ptastic (J BODY AND FENDER 
Cl REFRIGERATION (=) DIESEL 
[1] TOOL AND DIE DESIGN 
‘CALL IN PERSON OR MAIL THIS AD TO——— 


GREER SHOP TRAINING 


Please witnest.blletion tee’ tn reed 
Tne ''tradecnecked. aboves (Specliy’ whether you ‘ate a 
Veteran E) or Civilian Ui) 


NEWEST 
SURPLUS 


'*100% Wool lined © Water Repellent 
‘Zipper Front © Adjustable Hip Straps 
SIZES: 32, 34, 36, 38 and 40 


full xippertrant Army Field Jackat with 


ively 
® Residents edd 2°, tox 
Send no money, pay postman $1.98 plus postage 
WORLD WAR SURPLUS STORES, Dept. PS 


841 §, BLUE ISLAND AVE., CHICAGO 7, ILL. 
Allow 10 Days Delivery 
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rR SAX-SLI NG 
CA WEVER SLIP oR KINK 
IGH SPEED ADJUSTING: 
BALLBEARING 


D 
AT ALU GOOD DEALERS 
9. by FINDER, Son Diego, Colif 


Hew! WANDY WRENCH SET 


compueri FOR RADIO, HOBBY, GENERAL USE 


Pitts noone OOOO D 


CONFIDENTIAL LOAN SERVICE 
Borrow *50 to #300: 


Need money? Nomatter where 


BaAI'S2000%to 0000 thie 
easy duck confidential way. 


TF is easy To 


cane FREE IS 
ein nobligation. 


STATE FINANCE COMPANY 
216 Savings & Loan Bldg., Dept. B-13, Des Moines 8, lowa 


MONEY 
SAVING 


Bcess, 


TRANSCEIVER 


brand new Transmitter-Re- 
Serer conse asecsad, ME 
Ghent (SF Uae Ih proposed eit: 
Zens’ band between house, and 


Speration in seated GB tarton. 
Ce Add, 


118 amp. 


$7.95 
DYNAMOTORS 


Dypamotor A~input 12 volta, ou 
$7.98 


ie Ate 

eg ten 
Bhidine what ioe $5.95 
Re sig 


BRAND NEW ARMY AIR FORCE 


ASTROGRAPHS wt 


New B29 navigation n- 


HWEATHKIT 


AMPLIFIER KIT 


Complete kit to build excellent 25 watt 
amplifier, ideal for P.A. system, phono- 
graph amplifier, ete. Push pull elreult 
Using best parts. Supplied with 4 tubes, 
punched chassis, blueprints and instruc: 
tions. Add 


B 
$14.95 
TUNING. UNIT 


A. beautifully constructed tuner 

Gontaining. the 

condensers, ‘olla 

ete, at leant & 

as, "compiete with, conversion 

Instructions’ to. tranamitter 
"Aad postage tor z0 Ibs, $249 


HEATHKIT 


TRANSMITTER KIT 


Complete kit for building a fine 
amateur transmitter includes every 
Part—tubes, cabinet, 80 meter colt, 
Srysial blueprints” and 
tions, ‘tess power supply. 
postage for 30 Ibs. 


instruc: 
‘Aad 


SURPLUS BARGAINS 


HEATHKIT VACUUM TUBE 


VOLTMETER KIT 


Build yourself, this, beautiful Elec- 
tronic "AC "and De. ‘voltmeter and 
ohmmeter ranges 3 ‘volts to 1000 
Volts and to 1 


MINIATURE HEADPHONES, 


Desig ad pe, comfort, kee 
$1.00 pat sa Sieg aie 


THROAT MICROPHONE 


BC746 Tuning Unit contains two 
grzstals, receiving coll and cons 
Genser "and. transmitter tank 
coll; fine for radio. bullders,, 
Add postage for 1 1b. 


fo $1.00 


132 TABLE MICROPHONE 


eof the army's Gnest built by 
Kellogg, Yaeai for public address, 2. 
transmitters, etc. 

Add postage’ for 5 ibs 


% '30°- 300 
‘De and 0-300 VAC, inatruetions. 
Add postage for 21 


RADIO BUILDERS’ 
Power supply kit to c 

to 110 af 
s PAC londaneakent tor aney redion 
Experimenter's Kit, 5 Ib. of radio parts for 81,00 
Kit of 20 radio tube sockets for... 
Kit of 20 Bypass buthtub condensers 
Kit of 10 radio volume controls. 
Kit of 10 Midget variable condensers 


KITS 
radios 


Protect your electric 
$2.95 so°kieas0 Von Satie 
‘Kad postage for 4 Tbs 


Excellent for Moodlights, screen: 
etc. Raises to 12 ft, folds tos 
Rugged construction. 

Express shipment only 


of 34V,D.C, sizer yx 


$2.95 A hed vowttes 


Re 


atl 


$4.95 
r 


Power supply xit to 
convert motor to 110 
VAG ned Portane 


$2.49 


"art STUDENTS | 


Sr seauriruL woLtYwooD MODEL: 
Art Films Sultable for Study of 
Bifective Lighting & Composition 
50 $1.25 “aa 


BEAUTIFUL 


ip uew 
READ Lawn 


This bulletin service comes by mail fo your 

home with timely hints on all vital lawn 

problems such os weed control. For o FREE 

two yeor subscription, write your nome 

‘and address on @ post cord ond soy, 
"LAWN CARE, please, 


om Scott & sons comPANY 


treet * Marysville, Ohio 
 Atstidpetea’ bond Po abe, Cont 


Prices for Fitht Pltuires, Conn ty Font 30, 


EIGHT SIXTEEN FILMS, Inc. 
(620 minen Ave: new Fork 19, M. Ys 


Made by Plomb Tool Co., set #4700A, 
7/32” to,7/10" inclusive. 9 different 
sizes, 2 holders, In metal $4495 


ATALIAN ACCORDIONS. 


esa cen, ea tn 
see 
Angle iron leg: Shippin wel $ 30 
hacia ron fe Snpelng eight Sab ie: SGSO 
eel Scaseap econ for Gs we ton: 


ATLAS SALVAGE & EQUIPMENT CO. 
229 Sw. Blvd. Kansas City, Mo. 


Please Mention Popular Science 
Saab de : When Writing Advertisers 


LooK 


TALLER 


INSTANTLY / 


Po ed 


DAVIS MFG. CO. 
DEPT. 6-341, LOVELAND, oM10 


GO poputar science 


$200 GROSS IN MY FREE BOOK! MAIL COURON 
FIRST WEEK! ; 


VON SCHRADER MFG. CO. 
A283, Rocine, Wis. 

Send at once (no obligation) your FREE booklet con- 
taining information about your Hlectric Rug Washer and 
Bow I'can own my own permanent, profitable business, 


Some Make More, Some [em 
Wagless . .. Start This Busi- 
S).Ziigggness for YOUR OWN (zone) state 


Would YOU like to own a per- shampoo a few rugs or carpets. These customers 
Manent, Year-round business ell thelr “friends and soon you should have an 
in which it is possible to take in as much as $200 independent, prosperous business, and You should 


Kross the first week, as did L. A. Eagles? RE. be able to keep ring. Send the coupon RIGHT 

raynor says, “Imade $62 gross In one day.” NOW for booklet that explains everything. 

RoR Newiln feports, of have averaged $173 eraas eee - 

Der wee.” Others ‘report gross from Der very Machine Guarant 

Week’ to $12,000 per year. 7 oe 

Surely YOU will Want, to snvesticate a golden end Easy to Own 

opportunity like that. You need not have. ai 
il or experience, but if'you are ambitious, You take no risk. These wonderful, fully guaran- 
nd courteous: we will help sou to start and teed machines have been used and endorsed “Dy 
in “YOUR OWN "money-making business hotels. railroads—also used by U. 8 Gov 

‘where net profits are high, ginment, Many individuals 

uD. success{u 


he Businesses” that made bie 
No Shop Nacossury Profits. Mail the coupon 
Our Electric Rug Washer cleans rues and carpets TODAY and we will send 
ike new right on the customer's floor. "This quick, complete information, 
thorough and highly eMeient method removes dirt {including bow to. -start 
and ‘rime, thus restoring ‘the natural. fresh and. succeed in YOUR 
beauty of floor coverings. Anyone can unit, Rugs business without a large 
and carpets are net harined. investment. “Don't “dee 
ere are hundreds of possible customers in lay Jour BIG opportu 
YOUR vicinity. “Most of them have several rugs nity. “Send the coupon 


needing regular cleaning 


BEQURECE VON SCHRADER MFG co A-283, RACINE, WIS 


JAUTO 
CTI 


BOOKS ON APPROVA 


SEND NO MONEY, Just mail the coupon, 
for'a complete set af & Big, Thick aura 


To get a quick start, © AT ONCE. 


Say You Saw 
It In Popular Science 


Every Small Business 


Needs this ADDOMETER 
ADDING | MACHINE 


GAN YOU FIXIT? crete yeu 
Beye ae I forsvourselt how or later Al 
Repsyettes Siow 


= PO coed ‘these wonder book 
i EisGtacbue ngitecra Many hundreds af 
aluabje finuatretions, Send the Sabon 


No other 
adding machine can match all 
its advantages! 


multipties—Auiehly, accurately. Se easy 
The’ p able 


Samia Your 4 valurie Set of Aulo Books. 1 wi 
ae eee | Set ee ea 


pala 
Order NOW. 


Reliable Typewriter & Adding Machine Co. 


Dept. F-2, 303 W. Monroe St. Chicago 6, Il. 
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MAKE BIG MONEY. 


SYNTHETIC 


MARBLE 


PROFITABLE 
BUSINESS! 


COMPOSITION PRODUCTS CO. 


5883 Delmar Blvd. Dept. 22 


WAR SURPLUS BARGAINS 


Reversible Ratchet Wrench 


Electric Soldering tron 


‘ORDER TODAY—WE PAY THE POSTAGE! 


Earn BIG PAY Now!] 
thousands of ambitious men hel 
FREE EMPLOYMENT SERVICE ® BIG me 
TRAINING © 


ALLIED SCHOOL OF MECHANICAL TRADES 
1338-1340-1342 Se. Michigan Ave. 
442 Allied Blas 


CHICAGO 5, ILL, 


uPPLY 312 EAST 33rd ST. 
INDUSTRIAL cswrssy | play Gast 33rd ST 


NEW 1948 PLASTICS 


Ugly BLACKHEADS 
OUT IN SECONDS 


“Y At Your Dealer or Use Coupon 
10 DAY TRIAL COUPON 
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SUPPLIES CATALOG 


1, Lucite rods, 


‘ete, Send 6c, stamps OF 


y CORP. 
Cleveland 2, Ohio 


PLASTICS MFG. & SUP! 
Dept. 8-2 4707 Euclid Ave., 


ou have talents, skills, 

Ssing talents thee are wolne 

iid out what you are mes 
YOUR JOB CAN BE A PLEASURE 

HAVE YOUR REAL INTERESTS MEASURED 


‘Sclontifcally, The tost is simple and EASY to take, Ba tested 
today. Send $1.00 now for test 


MIDWEST PSYCHOLOGICAL SERVICE: 
920 N. Michigan cago 41, Hlimote 


HOUSE PLAN TEMPLATE 


simolifies tome Planing 


TIMELY PRODUCTS CO. 
Bax 2061, ‘9, Ohio 


FOR STEREO PICTURES, IT’S 


STEREO-TACH 
Take Third Dimension Pictures with the 
STEREO-TACH and your own comera! 
.re’s nothing in photography 20 start s- 
Hand Hieikel You can't reproduce « J-dianension 
Picture in flat 2-dimension printing! 


Amaging Magic Keyboard’ 
pI Ee 


LP 15 MINUTES) FREE 


Sa Pae $16.25" me stereo-tach 
‘Transparency For Thisd-Dimension Projection, the STEREO- 
Viewer” FLECTOR? Just Outl "ee vou? desler or writ: 
DISPLAYS, ING, Dept P-12 COVINGTON, KENTUCKY 


PLANTS 


Price Ever Off 
We Invite Price Comparison 


$06.00. Now ony... $249-50 


PATENT 
PENDING 


2500 Watts 110 AC Volts 


anteed. Powered by Briggs-Strat- Songs and dance numbers. Wou play’ on sight and this 
ton ii hp Air Cooled Engine. fier proves it! 
Prices FOB., KO. Write for Mustrated SEND NO MONEY—KEYBOARD COSTS NOTHING 


‘me your name and addres and 1 

MIDWEST SURPLUS SALES 222.20". eee entry witht et 
rf 

BURIED TREASURE, MINERALS yf His Ate Chariots pee 


AMAZING NEW GOLDAK LOCATORS 4 Board pic 


NSATIONAL NEW MODEL! ely 
ONLY 11 pounds weight! One hand jf)" 
gperation Maney-Buck Guarantee of 4 *) 
fuperiority, Write for full det pay becaer i | don't teach you to p 
c Fetutn the tongs 10 daya -.<T' refyod your $1.49 in 
THE GOLDAK CoO. fail'and "you ean keep the keyboard tor your trouble! 
iit West GLENOAKS mo, 1'can teach You plano. with ty 
SLENDALE 1. CALTORA erm. "Additional song avaliable 
‘progress. ‘Send’ me your Name 


Stancly to your dk 
il’ my new method doce 
Bay Tew Be satin beyond al 


‘Buy Direct From Factory 


witeter ee boost $95 


cond price lst 
INDEPENDENT IRON WORKS 
2416 Eost 23rd Street, Dept. C 


Los Angeles 11. Gali 


GULF MAMSTERY 4540 BASIL ST... MOBILE 17, ALA, 


22 Big Money-Makers in a Single Line! 
Amazing New Fluorescent Lights with C/RCULAR TUBES 


FREE 2am scram azreccees oss 


Rush name on penny 
OUTFIT post’ card for money-making’ facts 
bout sensational new “CIRCLINE” 
Fluorescents. Latest scientific development 
fives you 22 new type circular {ube Mixtures 
for kitchens, dinettes, halls, and play rooms. 
‘Also Floor and Table lamp’ for living rooms 
and. pin-ups for shaving and vanity tables 
"on sight to homes, restaurants, stores, 
‘Offices. No other Auorescents like CIRCLINE: 
Salesmen who order samples quickly reorder 
in large quantities. All fixtures complete with 
‘tubes: No Waiting. Also Immediate delivery 
‘Spall standard. type Fluorescent. Fixtures, 
‘This Yoo good to mien. Bie. auick profs 
ting. Rush name on post cay 9 fOr 
FREE Sales Outfit. minkon Liou 


MAXILUME COMPANY © 125 W. Hubbard © Dept. 92-A © Chicago 10, Illinois 
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THE 
HOMELITER 


NEW 
GADGETS 
For $ 722 


;GADGET-OF-THE-MONTH CLUB 


1 Post Cards 


Learn how thousands of business 
Eocene rani 
salesin spite of conditions—with 
1fmessages—printed and illustrated ina few 
Mami Et geet etme ih eee 
ew patented cAnBWASTER: Your “lotsa! 
Esa tecd by your ronpetie sore motley. 
Not a toy, but a sturdy advertising machine, 
built to last rs ears. Low price, sold direct. 
Guaranteed, five years. Send name today. 
SEND NAME Satsaqnentnres 
RUSH YOUR NAME TODAY. 
GARD DMASTER COMPANY 
eM 


SUPER-MITE RADIO 
PACKS AMAZING POWER! 


ELECTRONIC RESEARCH 
are Row wae New York city 7 


| ELZNS) Social Security Plates 


STAMPED WiTH YOUR 
NAME AND’SS" NUMBER 


a DYNAMIC 


cu Now 


| NE 


joandrien, Ato, 
indispensable and usel 
‘in you ean 


Industrial Transformer Type 


super charged WELDER 


fen, Parmere, 

t ity 

raf apis de Wel Se Toning 
rssly hears 


ie Welder ea 
inept 


‘aod creas af thght additional cont 


fa operation anc 
SS= DYNAMIC WELDER CO., 15 East 23rd Street, AC, CHICAGO 16, ILL. 
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EAR NOISES? 


Wye 


If you suffer from those 
miserable ear noises and are 


Hard of Hearing due to 


of the head, write us NOW for 
proof of the good results our 


simple home treatment 


complished for a great many 


people. NOTHING TO 


Many past 70 report ear noises 
gone and hearing fine. Send 
NOW for proof and 30 day: 


trial offer. 


Wi, 


catarrh 


has ac- 


WEAR. 


NOW ai low as 
$7 50 


used, but in good service- 


able condition. (Originally 
govt. $39.90 each) 


‘phones at low “cost, 
thie Bic SAVING ts pane 


BATTLEFIELD PROVEN 
sk, 2-way communica 


‘THE ELMO CO., Dept. 1243, Davenport, towa Two’ phones comprises sot, Orde 


Two 


“sd. chet ih order alt Prices FOR, Koie 


GET INTO CARTOONING! 


aut Steet ‘WORK Bi — 


freer 


teleptor 


airs ‘or singly. ‘Each ‘phoned 


ier alt 
‘ier pair? Now 20°50 
1425 


Per'palr! Now 21.80 
i078 


er with ‘ase silghiy”wolled, “ee 


Extra wire, Genuine d-strand W-110 Army Fleld Wire, New. 
500 tt, $3.50 taemile reel, $10.50: 1-mile reel, $10.00, 
(vs mile and one-mile Feels sold only with purchase of 


4 veut 


money onore LORIS SALES 


pean an er ae ggg \ biedbathe be 


SUPPLY CO. %225 


25, i ‘ch 
je brings 
=. ase se HOLLYWOOD CEMENTCRAFT 


birdbaths,, bea: 


wongeriang ave, Moiirwosd 46, Cai 


MAKE REAL MONEY! ASSEMBLE AND SELL 
THESE FANS IN YOUR OWN HOME TOWN 


Fun and Profit for You. 
Supplies and help shortages mean fans will be in 
great demand again this year. Pleasant hours sper 

how will tum into cold cash with warm weathe 
Complete ‘kit includes powerful 110V~60_cyc 
electric ‘motor (completely assembled) made to 
meet UL requirements. Everything. as ‘pictured 
with all necessary screws, nuts, no additional parts 
needed. Complete Hons for assembly and 
testing—so easy you ‘can put together, in 30 
minutes. Fan stands 11%" high, has 8” blade. Get 
order in now for early delivery. Supplies limited. 
Positive money back guarantee with every fan kit 


R. DONALDSON COMPANY 
369 S. Maple Street © Akron 3, Ohio 


{ Record Season Ahead for Fans 


COMPLETE KIT 


ONLY 
In lots of 6 


In lots of 3 


"add 3% for Sales Tax 
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Sate / ARMY SURPLUS BUILDINGS 
"ron HOMES furecse BUILDINGS 


FOR LESS THAN THE COST OF RAW LUMBER 


size ond interchangeable. 


BILLMAR HOUSES co. 


Dept. PS, 516 Fifth Ave. 
New York 18, N. Y. 


Say You Saw 
It In Popular Science 


Her nm es in caroning nhl 48 Leong ete 


ieoae Cakroonin 
ROLTICALS" ANIMALS ADVERTIING COMICS 
ts UTE GIRLS, we 


vw peracid 
ot peu fo ah 


The PROFESSIONAL SCHOOL OF CARTOONING, Inc. 
sev A-2341 Maden Avon + New Yor 17,8. ¥. 


‘pnee LITERATURE! 
2605 Bernier 


Rosemoor Mfg. Co. 


BUILDING CONSTRUCTION 


aon tr bias 


Lansing, Hlinols 


Eavtile Bow = 


Lights un. Good for tots of 
bate in Basie 


ELECTRIC BOW TIE CO. 
Dept. PS, 308 Bowery, N.Y. 12, W. Y. GR 5.0453, 


es f x 
FAST partt® 

ot FAST Batt 

CHARGING... 
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rues, decals, and a 
ery andother objects that glow in the dark. 
into this meio and gro 


LEARN DRAFTING NOW FOR BEST OPPORTUNITIES 
IN ALL THE BIG OPPORTUNITY FIELDS! ‘c::: 


1 Will Train You at 
Home Until You Get a 
a G00D PAY JOB! 


ANo 
Industridte 
Design’ 


You Get Experience And what's more, I will give 
While You Lé 


eS 
z= 
yi Tools and Be A Draftsman . . . Always First in Every ghe., Ol, 22. g 

Other Equipment Sent Kindo Producten See Bie Sead SR le prt. 
Pres gall oH Pe 


h dmportant, work. Before anything 
f built from common gadge 


Coupon for VITAL FACTS! 


Professions! tnt 
rain table 


HOW TO ORDER 
SEAT COVERS 
Referring to your license card, 


‘and medel of your car. 
‘Rizo give model number, body type. 
‘Also state seat style of your car 
‘os shown in illustrations at lett. 
ul all information in coupon below 
‘ond MAIL TODAY! 


MODE. 
5K Sys 58 Sve SC [iyi CA ple Oo 
‘lp pepe. 
pn poe, 


TRAINING COUNTS MOST 
IN AVIATION 


Get the right kind of training for a SUCCESSFUL 
AVIATION CAREER at Embry-Riddle’s internation 
ally known School of Aviation—in air-minded Miami. 
Intensive, practical courses—CAA approved, Author- 
ized training under G. I. Bill. 

You can become a flying mechanic or a certificated 
Or study radio; airplane operation and 
design engineering: flight. Instruction 
covers whole field of aviation. Immediate enrollment. 
It's always Summer in colorful Miami—the aerial 
crossroads of the Americas! 


MAIL THIS COUPO: 


Dean of Enrollments—Dept. 51-A 
Embry-Riddle School of Aviation 
‘Miami 30, Florida 


Send tree information on Aviation Training tor 


Nome. 


Addon. 


Civ, Stote 
Q 


| | ‘Amazing Opportuni ies 


Flash! NOW Open in these 


practical money-making trades 


LEANN AT HOME™—IN YOUR SPARETIME 


Prepare for a happy future of prosperity, 
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POLISHES! 
SANDS! GRINDS! 


CURVED & FLAT 


SURFACES - FASTER - 
EASIER! Works with ony 
Electric " 
er Dail, 
ible Shot 


You Can Use It Te: 
Fend- 


“REL Enis Wit TP 
PROVED PRODUCTS 


n Norbert Prealer 4 Co 


PREHLER 


Lonicage 47, 1 


FREE LITERATURE 
write T 


0” TELEVISION KIT 


‘The Television Buy of the Times 


with SUT Cabinet $21 
: higher. News 
Catho 

ound 


“gq DRAINS CELLARS, WASH TRAYS 
CIRCULATES OIL 

high, ee, 1¢ to "5" HP $650 
motor. Will not clog. 


a oh 


in ws 


GRINDING WHEELS, 
TOOLS, ABRASIVES = 


345 ITEM: 


TaD Cotge Grove Av. Des SP.CagelD 


Electric WONDER PEN 


Burns Beautiful Designs in Wood 


Write (or our Catalog of other Interesting Items 


AMERICAN TOY & FURNITURE CO. 
6130 M. Clark, Dept. 228 chicago 2 


FREE csc 
‘Glass Case, Wiper, Eye 
Gtass Cleaner with Each Order! 
ReWeRT aT Les Wie tay 
FREECatalog Full [oformation Low MONEY (7 
Prices, Soientifio Sight Test Chart! | rosmve, 
LEE EYE GLASSES CO. ‘“isuorce 
4148 Easton, Dopt.Q-4, St. Louls 13, Missouri 


For Outdoor Pleasure and Transportation 


“__ Aoyal Enfield 


RICH opportunities 


in JEWELRY 


MOTOR-GENERATOR 
Emerson Electric Mig. Co. 3 HP 
Motor... AAF Type D50 FD-222- 
0435, 28 Volts DC, 


for portable welder. 


MONEY ORDER 


ND CHE 


Hollow ground 6° 
ot righ Pit Nigh qv 
iy, lompered steel. Now 
slp cowhide handle, with 

trond fished metal guard 

‘ond but Sched ond rive 

sed: gerne leather shia 


DEPOSIT REQUIRED OW C.0.D 
4 4 in 1 SCREWDRIVER: 3 smoller screwdrivers 


ORDERS 


fit compoaly into hollow barrel of lorgest scres 
driver. Sizes ..6", 3", 1", and 1” overall. Fine 
‘Hoel bits, Solid brass knurled handles for non- 
slip grip. Large enough for stondard screws, 
mall enough for watches. Will handle olf 
sewing machine screws. Ahandy all-purpose 
tool for kitchen, garage, or workshop. All 
New... $100 por se, 


No Go Gauges: approximately 10, 
S/a2", 3/10" a propel tr 
245” by .02” graduations: long rubber 
packed in fitted matal care. Wat. 41/2 


AIRBORNE SALES CO., INC 


Say You Saw 
It In Popular Science 


‘“PLASTICS’’ 


Workin a fascinating and profitable hobby. Just out—our 
latest fabricating manail: Tells you how to work with Plastics 
Our new Catalogue provides all needed materials: Plexiglas— 
Lucite—Tenite—Catalin—Acetate—all in sheets, rods, and 
tubes. Complete line of cements, dyes, accessories and sup- 
plies. Send-20¢ today for Catalogue’ and Handbook. We 
apply this amount on initial order. 
HOUSE OF PLASTICS 

2648 Linwood Avenue, M. 0. Dept., Detroit 6, Michigan 


BIG MONEY IN WORLD TRADE 


Get ready now for the biggest World Trade Boom in history. United 
States frins are eager to ship goods needed everywhere in the World. 
fare eager to buy. Learn how you can handle 

there large orders without captal—how you can un your own 
sport-limport business from your own home no matter where you 
live—-near'a large city or small town. Opportunities for world travel 


SALARIES TO MORE THAN $10,000 A YEAR 
‘Yes, many Export Managers make that much. But in your own busi- 
neat profits are unlimited. One big order may make you more than 
you now earn n'a whole year. 


1 TEACH YOU AT HOME 
Send at once for free information about my short-cut, low cost course 
in World ‘Trade based on my own 25 years’ experience. Practical, 
ple, Gets you started quick! No theoty. No red tape 
PREVIOUS EXPERIENCE UNNECESSARY 
‘saMt special schooling, Many world traders have had only public 
ichool evcation. uve you the practical knowledge you need Fev 
the only cours Tind—your open d 
nity for You 


completion, World Tr 

DETAILS. State if vet 

[.L.Melinger, Director « THE MELLINGER CO. « Exporters ond Importers 
1416.W Westwood Boulevard, Lx Angels 24, California 


Amazing New Invention 


NOW AVAILABLE FOs 
EVERYONE NEEDS THIS HANDY 


Leu STOTT 
IP; R 


me fiRST TIME 


IN ONE HANDY 
COMBINATION! 


R TOOL 


ORDER SEVERAL .. 
Sire ace 
1 ety ak hap 


Poe S175 
Ser s2s0_ | Unk Cet yours bloe the sllout Md ly Tey! 
‘Mall $1.00 with name and address to: 
THE POCKET WORKSHOP, Dept. ¢ 
32 North Stote St. Chicoge 2, Ml. 
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RISCO nas it 


PHONO AMPL! 


wet YOU WANT THE BEST, 


10— Asst 
ALLIANCE PHONO MOTORS. 30 
ASTATIC or SHURE PICKUPS. : 1.79 


25°% on COD wrdere—F REE CATALOG 82—ORDER FROM THIS AD 
WislesleBstbaters —RISCO ELECTRONICS, 22 Warren St.,W.Y.1.N.Y. 


ONO 29 


FREISintihe Aviarons, eer 
OUR GUARANTEE: 


MONEY, BACK in 10 DAYS 
eset 


have done 
r Towiedge of tele 
nTRANSVISION INSTRUC. 


‘GOVERNMENT SURPLUS 


VICKERS 
HYDRAULIC PUMPS 


Hundreds of Practical Uses 
BUILD YOUR OWN HYDRAULIC PRESS, ELECTRIC EVE 
Boon one 


$15.00 i 


JAY-CEE SALES CO. 


/as55 06. river Ave, Betrott, Michigan 


Say You Saw 
It In Popular Science 


HIGH-SPEED 
BENCH GRINDER 


From Our 
Prints, Castings & Parts 
PRINTS AND CASTINGS ONLY $10.00 
Send for Free illustrated Circular 


BUILD YOUR OWN 


Box 518, Merrick, N.Y. 


ELECTRIC MOTORS 


HEAVY DUTY—Nationally known makes. 


These motors also furnished in 3450 RPM. at above 
Prices. Prices are F.O.B. Chicago. Immediate ‘a 
Bond check or money order today. 

‘SOLD ON MONEY BACK GUARANTEE 


Cc & M EQUIPMENT COMPANY 
19318. STATE ST., DEPT. B-2 CHICAGO 16, ILL. 


SURPLUS BARGAINS 


PACKAGED BOATS 


MARINE MART — BUFFALO 7s 


LEARN RADIO $495 


by ELECTRO-KIT 
Got started in the electronic feld now. Complete kit contains 
‘ALL parts necessary to bulld complete radio set. Includes tn: 
siruction ook, electron tubes and batteries. NO SOLDERING 
BUY, Only $4.99 postpald, oF wend: $100 with order, bel 


SCIENTIFICS, Inc. 


OUST DEVICES, INC. EDGEWATER, HJ. 


Say You Saw 
It In Popular Science 


DO YOU RIDE A BIKE? 
Shock Absorber for all Bicycles 


BEM © tavels Revgh Reads 


Y 4° 


events Broken Spokes, 


Wheels, Forks 
_= © Makes Riding Smoother, 
Sater 


<= © Eosy to Install 

“Shock Absorber'"—the front wheel shock Absorber—is ruggediy 
‘constructed of nickel plated steel and engineered for years of real 
Service, Iv pay for’ itself in added. pleasure. eaves tires and 
eliminates many costly repair bills, 20,000 satisfied users. Order 


yours today. Only $3.69 postpaid. No C.O.D.'s, Complete satis 
faction or money back. Dealers Wanted. 
1, M. GIBB and COMPANY 1304 Penshact Bide. Datat 26, Mich 


FETS 6) 19 


INDUSTRIAL GOGGLES 


OD 


Hes neice ays grotectton stn 


cee bee 


$19.95 


aaa 


check or 3.0. Sauply Tinted. ory eee 


(MARKO SURPLUS CO.,Dept. PS 2924 Logan Bivd., Chicago 47, 
resauary 1948 TL 


| 10 mile radius, any wave length. Special sate 


NEW ONE-TUBE PORTABLE RADIO- 


PHONE 


Just Pick Up Receiver—Dial a Station And Listen! 


[T'S LIKE THE MAGIC OF TOMORROW! A real one-tube RADIO SET 

builtin. standard size “telephone. All you do is attach ground wire fo any 

metal—and you're "all set""! Brecuned. Pick up stations in 100-mile radius on 

all wave lengths. Just dial che station you want! A thrill for young and old. 

Also available in crystal-type set. Only $3.98. Uses no electricity, no batteries. No 

tubes fo Burm out! Attaches te radiator or water pipe, St Picks up stations 
nly $.98 additional, 


ONLY 


einai cTenchons check sc aes, | EXTRA! For Flash Gun Fans! 
Belo ouseed H pest neal | A somplne i fy baling ale 
OCOD! Maney back i] mer de | fash pla nood fot 30,000 shots. Only $99.30. 


lighted! Order NOW from 


Wweluhs 


big 
delivery 


hobby shops, fare 


any 110 
ay 


Ra dy fe eal gi os 


sy, HOME-UTILITY pr eeitns 
Ye inch ; 
ELECTRIC DRILL 


WAR SURPLUS BARGAIN SPECIAL 


BELT DRIVEN 
‘CENTRIFUGAL 


ON ANY 
LIQUID 
PUMPING 
NEED 
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READY TO USE 


NOW ONLY © 


iG Bl 


FOR HOME WATER SYSTEMS, IRRIGATION, 
PROTECTION, DRAIN BASEMENTS, POND: 


ORIGINAL COST APPROX. $147.00 ie 15 
IMMEDIATE DELIVERY FOB CHICAGO 


SPECIAL PRICE, 
GROBAN SUPPLY CO.**t2,e%ps"2: cnicace si 


Price 
Minimum order ‘10: bearings 
JAY-CEE SALES CO. 

iver Ave. Devo 


S.K.F., 
NLD. & 
ven, Torrington 


2'3t Inch oeipwuliey’ tus | | Car Owners! Meet Master Glaze—the 
= luster for new and used cars! .Not a 

i —not a paint! —nothing that 
MASTER GLAZE is a unique discovery. 


WHILE THEY LAST 


: 
ANYONE 
PRESTO) mise i 
et e 


aru and easy to y to apply! Gives a hard, 
Blase ike surface, Bven gasolinecannot di 


rg 
Aree Si peeerer teen 
FREE SAMPLE 


Just send your name and address to 
WASTER GLAZE CO., 7720-635 W. Harwood Ave., Milwaukee, Wis, 


CAN 


sensationally different 
=x—not an oll pal 
jer the surface. 

3a creamy laut 


‘year! Amazi 


MICROSCOPE 
Fascinating worlds 

Fovealed. beyond the 

baked eye" Precision ; 
Schromaticlenses pro- = atte 
Wide aharp, trae def Og ESS Seoant 
tition staaded opt- : : ni Pac 
Eni hcends, agai 

eniloe Bi 


ihe 
Satin, bye 
hei seule , BUNK BEDS 
Bees 38.95 — 

a rtwont 
STRAIGHTEDGE 


SURPLUS BARGAINS! 
Trench Shovel 98 
2 pe. Mess Kit 69 


Wool Sleeping Bag. $2.98 
Jungle Hammock $5.95 6-POWE BATTERY 
‘Air Corps Type ©. TELESCOPE 
sans, Classes $2 

inch Air Coi 

‘Target Balloons . 


SURPLUS DISTRIBUTORS 


924-B N. Plankinton Ave. 
Milwaukee 3, Wisconsin 


1/30 HP 24 volt DC motor 

2430 Pat “Oe 

Wsign 3 iene operates ox a patented, lock-atiteh sewing avi complete with 
ae vous 08 fewdles, waxed aed ses —sew 

ing repairing be 

‘est, saddle, 


G'& M EQUIPMENT Co. 


MAKE +: $S°%,.HOUR 


In Your Own..n. Business! 
ONLY A FEW 


Many, Clearing es igh, os $20 
7, 


DOLLARS new 
PUTS YOUIN ‘un 
BUSINESS! | foistery, “Wrire 


‘Quick, Easy Way to Get Stork 


Here is the chance you've been looking for to step into a 

Dlessant, dignified, big-pay business ‘of. your" own. that 
Bifers sou a steady: year ‘round income. Start on 

full or spare time, right trom your own 

2 women, young oF old, th 


FLAT Toot STE 
Eimpte sen rendy to use. like new without taking off floor! Tremen- 
gous demand in homes, apartments, hotels 
‘Sores, giice and public’ buildings” Steady 
Fepeat, business. Territories going. inst. 
‘eel soda, for fal FREE facta! No cost of 
ligation. letter of postcard now to 
EMER STEEL COMPANY Riga. DEPT. cc-14 AMERICLEAN £0." Ine 
foee we Som an Ghlcage So, ultimate | Dept, w-14,"Sti worthy St,'St" Louis 1, mo, 
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Q BIG NEW BOOK 


EVERY ONE AN UNBEATABLE VALUE! 


SCIENCE MONTHLY. these great books 
res and di 


Editors of POPULAR : 
i -minute information, a 
ting with up-to-the-minu! oe 
a oe aah wa save you both time and money! You need net hee 
eae te der one or all for your own enjoyment or to ue ss 
a N  cweatartes complete satisfaction or your money ac 
le 


NEW HOME 
WORKSHOP ENCYCLOPEDIA 


Here’s a giant book that’s jam-packed with over 840 
thrilling things to make and do in your own home 
workshop! It’s filled with over 1500 pictures and dia- 
grams that show you how to build bookcases, furniture, 
cabinets, toys, games, gifts . . . how to repair radios, 
autos, electrical appliances . . . and no end of ideas for 
keeping the home shipshape! Yes, you'll even find 
dozens of chemical experiments, hints for the garden, 
photographic ideas and woodcarving projects. 580 
pages! Handsome DeLuxe edition! Printed in 5 colors! 


TINKERING WITH TOOLS 


page book! Everything you need to know about car- 


entry, plastering, plumbing, painting, masonry, shingling, wallpaper- 
ing, electric wiring, etc, 215 pictures, DeLuxe edition. 


Prepared by th 


It’s easy to do your own repairing—and lots of fun— 
if you follow the simple instructions in this big 260- 


THE HOME CHEMIST BOOK OF FORMULAS 


Shows you how to set up an in- 
expensive lab and perform hun- 
dreds of thrillinj 
How to do am 
tricks, and_magi 
DeLuxe edition. 


192 pages. 


WONDERS through the MICROSCOPE 


Hundreds of exciting experi- 
ments you can do with any 
microscope! How to secure spe- 
cimens, build apparatus, make 
slides and photo-micrographs, 
etc. 192 pages! DeLuxe. 


Th rorutar scresice 


A wealth of formulas, recipes, 
and secret processes for making 
soap, ink, insect spray, glue, 
furniture polish, hundreds of 
other useful household items! 
250 pages. DeLuxe. 


DECORATIVE METAL 


How to make useful, attractive 90 


articles out of sheet metal, 
pewter, bronze, steel and pre- 
cious metals. ‘Directions for 
bending, shaping, finishing, 
antiquing, etc. De Luxe. 


BARGAINS FOR YOU! 


EVERYBODY'S RADIO MANUAL 


Re} How to build and repair your own radios — ny 

$ portables, F-M receivers, radio-phonographs, short- 

mm wave sets, recorders; wireless record players, etc! 

Written in simple, non-technical language with a 

wealth of drawings, diagrams and wiring circuits that make every step 
easy to follow! 256 pages. 216 pictures, DeLuxe edition, 


FIX IT YOURSELF 


Home repairs made easy. Be your own 
handy-man! Simple directions and easy-to- 
understand diagrams show how to fix and 
repair furniture, electric outlets, windows, 
doors, leaky pipes, floor boards, chimneys, 
boilers, weather proofing, apply wallpaper, lay linoleum, and 
hundreds of other construction and repair jobs around the 
house. You will be surprised how easily you can do things after 
Se reading “Fix It Yourself.” 256 pages, 163 helpful illustrations, 
complete index, DeLuxe edition, 


WOODCARVING AND WHITTLING 
Here's a fascinating hobby anyone can learn with 
522) this completely illustrated, easy-to-follow book! 


You'll find step-by-step instructions for makinj 

scores of ornaments, jewelry cases, furniture of all 
kinds, treasure chests, trays, chairs . . . and even wooden figures of men 
and animals! Over 270 pages, with 150 pictures to explain your every 
move! A gold mine of ideas packed in one big book! 


SEE THESE BOOKS AT OUR EXPENS! POPULAR SCIENCE, Dept. 1275, 
lease send me the book(s) checked below. I will pay postman the 


Price shown, plus few cents postage, on delivery. You guarantee 
Evmplete satisfaction “or T may tetra books ia. days for's fal 


| Send no money now—mail this 
Order Form! When postman de- 
livers books pay listed prices 
plus few cents postage- Read 
them 7 days free—if not de- 
lighted return for full refund! 


ZONE...... STATE. 
if you remit now, and we will pay postage. 


reoruary 1948 15 


pert! 


Ht 
i 
EE 


fontrat Baton in iow tice, Has 
Freel ong piece 


AND HUNDREDS OF OTHER 


BARGAINS 


29¢ 


7 LB, EXPERIMENTER 
PARTS ASSORT. KIT 


Ns 


Illustrated Catalog Free : 
aiscton vous core seon |e 
: roo 
PEL S160 ; TA TED 


SPARKLET, CARTRIDGES 


4 Classified Ads only 70c per word per insertion, payable in 


February 24th. Ap 
POPULAR SCIENCE MONTHLY—351 


10 words. To be included in Ap 


sue copy should be 


issue on sale April 1st, 
FOURTH AVE.—NEW YORK CITY 10 


ivance. Minimum 


in our office by 


‘AUTOMOBILES 


is 

HIGH Compression heads, Va. More 

on. power” Oifenhauser oF 

iebrock ¥ ‘i. 00 Complete set" Dual Mane 

ids complete with throttle kit, {uel lines, 

Haleorock $40.00, Orenhiauser, $85.60, Give 

ake model Va) Catalog 

33, 212 W, Pico, “Los Angel 


Gal 

RAGING Car Rquipment for all_cars, 
maAGE' Rating Heudh” Maes las Care: 
Tetons, Mutters. ete Towiritions 


ers. ete. Speed 
Teerature’$1.00—refunded ‘first order 
Motorerat Go) 1413-1 Great Northern 


i 
MOT-Rod wiepual tant Fora, 
tnstructlons, $1'50 alr mailed 41,73 
Baie a oka a 
Box 

| KAISER-Praser. Ployd Cl 
bot ontnectiog wit 
Uncensored Teport 
{ent including ‘Pike's Peaks Ka 
Dart eaiipment anal 
enta''ne pune pale 
lyme." Dept 


moe 
ma ts 
es 
a 


‘USED-CAR Buyer's Handbook Save dol- 
lars, “ariet, “Photographe. dealers" tricks. 
ce tao BP. EiatPublleatons, 


PUTO. Repair: ane, by Vilar Pane 
‘Gamplete non-technical data all mechan 


ars. trucks 

$5°50 ontpaid Chevrolet 4 

B34 age, 30) ilatrations, 3.90 poupaia 
iymer 


oe es 
Bias PB 
Satis eee es 
SEES tah ae ncrinal: 
Seah ier ido 
a ee 
Pg oe 
se a ee eet 
i ANAT mae a, 
ee ee 
einai ecteae ee 
Sati Gri nds 
HES Sea Bee oe es 
Hee RSCTA at 


sound 
$aldee plows. zee invasion, Ford Ve 

role wt with ap mange 
Battal Ba BW! tio. Aneln El 


__DRIVE a new King Midget, world's low- 


est 


iced ‘automobile, We su 


a 


ile or single. chromed tailpipe 
‘Station Wagon Stacks. 


eACE Driver History. Complete ator 
‘river ‘indian 


BRITISH 
jeune 18 ape. 
‘Names, addresses. all British. man 


er Contains asthe Be ES 


Sriuah Aut indie 
gern 


Som Pee ae 


MODERNIZE you, 
controlled 
seructons ai thas 
Pecos 


IP. 2135 W. Pico, 


Performance “from Pe 
Iihustrated “book "elves 


irae 
Sores 


HE Motor Taquatry. A 


ea 


Streamlining ‘methods eimptin 
fs 1ov photograph itrations 


18_ AUTO SUPPLIES & EQUIPMENT 
TAAUTO, Parte, New. or rebuilt. Prompt 


‘A review 1006 
iarts, drawing 


ew care 
‘has Ww. Pico Los 


ihe brake! thane ‘ne 
‘Ross, 


‘Gates, 


Tinustrations. in 


Prompt 


a Berryman: 


Jobber" 
a Monten Biv, 


Ong New, Cur, Discounts, 
‘Lawndale, 


reseuary 1948 TT 


POPULAR SCIENCE OPPORTUNITIES 


PLATING Outfits For Autoparts, Con: 
nect to @ battery. No tanks used. Outfits 
Tarnished, Pree particulars, Gunmeta! Co. 
‘Ave. Ke. Decatur’ fl. 


‘AUTO paris for all autos and 
‘Tyans. motors, differentials. tenders. car~ 


waa streamilning. model revising! Cus 
{amising Acceseoriet! $108, Newhouse Tn 
Gustrien Sb41-a Hereford. Los anweles 22 


MOTORCYCLES, 
SUPPLIES 


Te tee RTL 


Sh Ranges Cito" Me 
‘LARGE stock Indian parts. By 


pany 
Ehicaso 5. 1inols. 


‘AIR feed needle, for all cars-trucks-trac- 


BP. state make & year of cal 
tor’ Send card for Duta on. 17 90 Octa- 
‘Gane water Injecting carburetor Advanced 
Automotive Products, "963-0 Lake Road, 
Webster. N. ¥. 


WELDING bodies. repairing fenders pays 
ood profits, Busy with Hobart A.C. Weld= 
crn Catalog free, ‘Write Hobart Welders 
ok Peaba, roy. Obie. 

‘AUTO. parts—new of Febulli tor all 
eure, Starters, generators” clutch assem~ 
bilies, ‘ransmlasion and. differential ‘gears 


‘CONVERTIBLE Owners —Get that “New 
Took Put oe of our enaly-installed 
Fendy-made tops on your conver " 
Feetions and nil pecéseary trim include 
Cholee of tan ‘or black fret quality. mat 
Fiat State car take and model. One price 

‘449.30. Rie Top Company. 1310 Roanoke 
‘Avene. Newport News 2. Virginia 


BRIGHT lamination! Simply plus 

‘neouble-Lite Into cigarette lighter’ socket 
Gompuct. lnm cord. folds up completely 
S368 prepaid. Large discount. dozen” Novel 
a SS leet ae 
sochester, 


“SPEED” handbook —The original “Hop- 
fon Shows how to easily 


Molds. heads, fuel formulas. water: njee 
tion. Streamlined bodies. Alvo, Facer. mig 
roadster invormation--Wacing 

Darts 


CARBURETOR repair Kite, miscellane- 
qu parte for most popular” carburetors 
Sheets Berviee. obo La Prairie. Fern 
‘tate 20. 


ILE glans! Rubber 1ock 
Lowest quotations. Special! 
Ford. Chevrolet 1043-47. Heubber jute 
Sickea ata 3.78) Cooper's 3137 Caw 


‘Weet Hartford 7. conn. 


NEW! Motorcycle seat covers. bright col- 
ors. molded cushion. 36.73. Chrome, seat 
Springs, ft British machines. palr $6.75, 
Finest leather jackets. $36.95, Pree folder! 
Pacific Cycles. dept, 53. 1208 Pine. Seattle, 
a 
MIDGET acer 40. Cushman motor 
scouter $16, motorbike osttt #15, Marley~ 
Davidson motorcycle $38. Send 28¢ for new 
‘S12 listing amazing bargains in 


“MIDGET automobile $15. Cushman mo- 


totscooter $20, Indian motorcycle 630. tires 
Se. Send se tor Spring catalon 2000 lst= 
IRe cenaational barging im motorscoters, 
Servicyeles. maldget cars 

‘Associated’ Bor GS-I7e4, ‘Toles, 


Darts 
{-~* Mieectanerenpiee ceri liphapand 

BUILD Amperien’s loweat priced motor 
scooter apeedsier? Gomplete plans. epecih- 
Entions. 9-00, Bie fist bargain priced used 
fotors. ete. included free! Motor Supply, 
Box. 1683-08. "Toledo. Obie. 


Facer motor 

scooter, midget foadster midget motor 

cycle. Plans. specifeations contained in Ul 

{strate handbook. 25¢" Bi list bargain 

Priced used Motors. motorecooters. Servi- 
ies. te. Ineiuded (ree! Afldwest. 3839 
wmimond. Toledo. Ohio. 


‘VETERANS: 
QE “Bi "Pztrate, Commer! and Fat 

Eesiructor Ratings, Wrice for taformation 
Gott ‘Sehoo! of Aeronautics, Adrian, 


op 
32.50; Hamilton, “Navigation 
Watches az 50, Sextants $12.80 (Pree Fold- 

“American ‘Navigation “Service. 
Biya “20a! Ventura Bivd. N. Hollywood. 


° ELECTRICAL, 
SUPPLIES & EQUIPMENT 
TENUSUAL Gov't surplus item—Airpiane 
Lights New ideal for boats for path ears 
frocks “basses constuction night work 


ful Beam-—operates on 27 Volts oF 
jolts with transformer—compl 


tte. with 


supplies. 
ert freezers other electrical items, LeJay 
Company. MUsneapolis. Minn. 

"APPLIANCE Seryicersen: Construct jour 
signalling Iron. ‘Tester with Pyrion's 
Unermo-electrie relays which on" 
when’ proper. ‘adjustment’ temperature 
Feached. Also prevents. iron overheating if 
forgotten! Automatic Absolutely no atten= 
tion required. Price $6.25. Other "parts 
Avaliable anywhere (of te 
Pyrlon Gontrols. 2315 ‘Moore Ave, 
fon Alabama. 

‘SIGNALLING Lighi— 
plurcan exceptional value for Bouls—coe 

riction " work--scouting-—ete, Powerful 
Hight with three filters and ease—at a frac- 
{ion of cost-—Operates ‘on 37 volte Or 110 
volts with. gransformer—While they last 
$288; Three for $20. "Amazing Bachman’, 
35 "Merman Street, Rochester 8..N. ¥. 


han fa 
ante: 


© AUTO-PED | motorscooter 


Genuine Moto-Seoot Parts Also in stoc 
‘30 W. "Lake 


Davidsons. Gives flat rate charge for every. 
operation. Every dealer, owner. mechanic 
‘eds this new book. 42.60 postpaid. Gly- 
er." Dept. EPR. 2i2$W. Pleo. Los AB 


Sone RACINO_Wew cating sosaate 
book of World famous English road racing 
Mistery. Just. printed. $100 postpatd. See 
four advertisements unger autos” Clymer 


7 aOTd TRAILERA Bepehiet-a. aise W. Peo Los Atwelee 
own Trailer! Save Money! | MOTOR Scooters bicycle cosines 120 
Hae trey teatare sou want! Plane for | miles gallon Dime for catalon. Clymer 


Hie eee tea Bag tahoe 
Sak Sermere rete Shab 
Se shia Sita! 

Sea ae, ee a 
el ao 
Say a rt ele eta 
Sega Bae Peng at 
ae Os nee ees 


‘TRAILER Plan Booklet—house. 
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Dept :25""2128'W. Pico. Los Angeles 6 


MOTORCYCLE arig and plstons. new: 
eet. Hatley Indian. Henderson. Super 
Lise ioe Batiak. 611 X. 9th. St.Louis} Mo 


6 AVIATION 


LAMP parts, electrical repair parts, wir= 
spe nupolie vew whaleale catalog ioe 
Gearon” Company. “siosH North Oakley, 


Chicago, 
“AMAZING New pencliator. Tt wiven 
conte law. Wire alves and amperes to’ 60 
Rip "werd.c. and 3 Bhase current, (A 
gybeanteed, “inechanical” penet! for oni 

Si50 Ht "Zarek Co. Dept. 1. 317 
Fain ot Compton, 6 
ip ew 


pene ea ers. Shas bed Bat web 
160 Maples Hermey. Pa. 

EpPCTRIG Penell: Engr 
$1.0 orton "Bere te 

TRtATING Communication Oni Remote 
controlled to eend messages House 0 bal 
fermion ple. communicate with’ Dad work 
ing’ inthe garage or Junior In the att 
Gomtainis two identical set=upe wich bursers 

SAlehts—remote control transformers and 
Gial with ‘codes. Oper he 
eurrent ready to ope 
Unlimited: uses” onl 
for 40. "Ataring Bac 
Steet acheter 8. 

arts to Bulla oF Fepair 

oisioe is {ge. Gyro ‘Lamps. $4168 Clark 


a meine 
"320°0, Unions 


cata, wot ce 
ie ae a 


GIANT Glider Rites. Double. 1x10 
Lifts 100 ibs. tows car. ete. Cost Govern: 
ment $108 Yours for $90. “Satisfaction 
Euaranteed. Great Northern Mart, North 
aame Mace 
PROPELLERS —2 & Dblade. for 

eds. boats. Catalog Standard Atrocralt. 
Box ist. Ft. Worth. Texas. 


23 Canaéa, 
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ACETYLENE Welding & Cutting Outat, 
complete with cylinders. You own the el 
Inder. No rental, Pree literature. A~A Weld 
ing Suppiy. P9228 So. Ada. Chicago 20. Ti 

"WELDER —New portable champion spe- 
gaat anstormer "Welder: 10/220" vale 


ca alto engine, "Pree instruction 
ite" Hobart’ Welders: Bor Pasa. Troy. 


S ELECTROPLATING Hag x Tomang ana as @ thowand and 
i Jou 


erature, 
i" Tha Jarvis avenue: Chicago 26. TL 
WEAVY-Duty. 110/200" AG. are welders, 
RELA. approved. ourdts, “Williams Com= 
Dany. Box 4100. Portland & Oregon, 

‘A. 6. Welders—Torches. helmets. sand 

‘bargains. Holgerson Co... Canton. ‘Kan, 
AIR CONDITIONING & HEATING 

FURNACES conversions. gas oil. LP. 
Bushy sold. Write for literature, Thurs 
Equipment.1235 Pifth Avenue. Bt Joseph. Mo. 


0 MACHINERY, TOOLS, SUPPLIES: 


to regular 300-00 
While they lust, $19.30, No ©.0.D. 
Wamuzing Bachitan's", "2 Herman st. 


Rochester §: KY 
DRILL GRINDER—Grinds drills to face 


tory' accuracy. Calipers with direct read 
senlen Circle cutters’ New Tool. grinder: 
Lowest ‘prices ‘Pree’ tteranure. Factory 


AfISA enue Sist, "Kansas City 3. Mo. 
GEARS Por inventors, experimenters, 

model makers. schools. work shops 

{forles, “ete. Government surplus made of 

brnas, bronze. “dural steel and staistess 

steel. a2 matched 

Spur’ and "ratchet 

$0. 25 


ce, $5.0. 
“on ball bearings. rectifers. Ral 

Horns and eovernment” surplus 
materials, Met Exchange. 323 Canal Street, 


Eimtted quantity, Grader now. 
bulletins 0 ? osu 
Belay 


ew York 


‘WAR Surplus Special’ Bie 60 Tb box 
popular size Bolts, Auts. we screws, 
$6.86. War Surplus Co., Boe 


Sinmpe. ete 
pos ‘New Brubswice §. 


GNDRY Casting 
rials for woodworkie 
machine tools, Suita 


Din ead giBer toole Gree Be 
ce cal Tp 
Nortn Atticboro, Mase 


Ine 
"MODERATELY Priced Available Now. 
Portable Blectrie "Sanger, 


‘Saltzman Co. 
BN Y 


Tabors: | 


REVOLUTIONARY power tool saws of 
files with band aril Distributors wanted 
Dangerson. wn. Colorade, 


Bargains! All nest 


costly, 
Eroplncer in a 


“METALWORKING woodworking equip- 
ment sour price Bulletin 10e. Machinery 
Newfane 1. Vermont 


MACHINERY FOR SALE 
The machine that sharpens 


‘STREAMLINE 
canoes, kayaks, Pair $995" 
‘Gustries. Niles. Michigan 


y. | blueprints, Tis 


FULL ste, 


Se aoa eee 
yer i de 


INE conversions for Ford and Jeep 
ioe. Lehman Manufactur= 
jartinent A, Newark 2, 


qr ORASURE and profit fehing Boat plang. 
41 "Albert Sehante, Baden, Si, Louis 


ng OUTBOARD otars—tp00 ta 
“Also used fe or most inakes 
‘craduliHiexs Co. 912'Com= 


boat: motorboat Attines, Catal 
‘ansClarke. 96 Chambers. Hew York Gt 
roHUTLD_ Four bout, from. paver puller. 
forty yeark careful designing. send 10e for 
folders: "Latest" manual small. boat’ cons 
Siructlon. “si30 ‘pontpaid. Germain Bont 
Company. Dept Saginaw. WS. stich, 


7% 
Doundh Floats over 12000 pounds, Ident for 
faking rim. inexpensive boats, canoes 
Kayaks: dinghys, duck boats, powered cata: 


‘each for three or more U.S. freight pre: 
Bald, General Sues," Markets Grand 
ids 3. Michigan. 


51_ ENGINES, MOTORS, ETC. 


RANGER Engine—Aircraf\—All New in 
fgrittual case, 810 HP. 12 et V type, Engine 
Spec. No. tii. Complete with spark piven 
‘Srizinal Govertiment coat over #12, 
teach “Special offer $200, Grated weight 
1300" tbs "No COD. ‘Write for complete de= 
scription. “Amacing Bachman's" Bept. PS, 

35 Herman streets Rochester 5.'N-¥. 

“WERDING D Data. list 

wee “phase. #100. 
‘Mo, 


238 motors, 
Motor Data, 


I New a00-vele 


to. 100VAG, 488 


‘Rochester 


ine Bachman's 


2 Herman St 


ofa 25 
oan’ Feo ‘Special 
‘Express Prepaid. Duplex Motors, Burling- 
_ AMPLIDYNE_ Motor-Cenerators. All 
‘2 VDG.-530 Watts, Original 


‘90. “Now! $1.99 each, ‘Three. for 
S30, ‘Order, Today! Ne, GOD: 


resruary 1948 79 


GAS grive are wetsers. 


‘WEDDING Generator. 150 ampere, 147.50. 
Qfher bareains. Butlet, 1885 "iwaukee, 
leago. 


‘MOTOR fepair en eet gor bulletins on 
stator Winding tester, “and 
‘Singer. "Motor Industries Quitiey’ Tilia 


SELSYNS.—All New! Transf 


LDING COURSES 


HANDBALANCING. self-taught 
bear 2 9. Vine elemnio. mihi 
dies 150 different poses 


FBIQUE Stu 
2100; Geue Hansen mattelter Titiok 


OSCOPES—prenional Fanta 
noblest prices List free Mision ‘Mart 
is Port stoektan Drive, Sin Diego 3. Cait. 


BABY CHICKS 
BABY Chicks Champion Mated. 25 i 
leensed Diora 


stetien. @ hybrids, 1 q 
postal. ‘colored. Book 
Route 1. 


BAR-BELLS, Dumbbells, Bxercise 
‘ment, Courses, ‘Free booklet. Good 
‘bell Co,, ‘Heading, ns 
“BARBELLS! 96. pound set $9.00; oi 
plates Be pound. Send for tree course and 


Eatalog. Bur Barbell Co. Lyndhurst. N- 2 


124, SPOUTING GOODS, GUNS, 
EMPISHING TACKLE, ARCHERY 


TBEETOWS, Portable. Auto-powered. $00 

tes long, Pal 

Aewantit Setup tn 20 

Send cata fr particular. Orent-Northers 

North’ Adama, Muss 

SEUMINOUS Wormeest” Gal euichers 

you ever used of maney refunded. 24 inches 

nly’ S00 Postpaid, Porko, 11688 Gtes= 

‘ood. Chicago 26 
"3000 BARGAINS. firearms binocila 

rt, eee Sin Museu, 


qu: 
ar 


feed Low prices ‘oa 
100" Old. reliable. “entablianed 18 
Erce Gataiog. Superior Hatchery, Windsor 
Missoar! 


15 DOGS, BIRDS, PETS, RABBITS 


Ff 
usiner 
Inrgest breeder today’ Willow Farm. 
Reie. Sellersville. Pent 


“"¥3.000 YEARLY posible raising Angora 


maprer | wiht arent wane ae 
giereons = Teck tis | {own Angora ‘Association “Cedar” ‘Replat. 

REET ceil eal En 

“FREE catalog ol Raw Materials RAISE rabbits Market provided. breed- 
mE scans ted ac Faas | wt wane ented ak Pennine 

Rann: Pane | mia caren, Roan 


Sinitn ‘Co. 707 F Mulberry. Bryan. Ohio. 
‘SEND Ie for ist 100 new and used 
guns. Prayseths, Wilmar. Minnesota, 
“CLOSING Out’ —435 antique Firearmias— 
35,000 coins. relies.» cartridges. swords, 
into: carbines, minerals antiaven 
Guat ie. dts Wenonh 


3 FIELD GLASSES, 
TELESCOPES, ETC. 
FELESCOPES. Binoculars. Microscopes. 
bia" barkain catalog (ree. Brow 
Gompany. 24 West 45th Street, New Yor 


RE NG 
atamever, equatorial 
planets, stars, 310.78. 
H3cbth Ave. New York 


“PORRO prisms 6x30. TxG0 binocular, Be 
gee Rous Bote. West Broadway. New 


Hansen's. Rabbit Institute 14) Miler 


Yor convincing derails Hudson Haimatery 
RD. 1 Newfoundland. N. 9. 


POPULAR SCIENCE OPPORTUNITIES 
/ARIABLE denaty 


6 __ REPTILE PRODUCTS 

oREPEILE It $e, Bioowicn suvoly Cua 
eloreal avoir Che 

Evi ae 2 

32 


orner REAL ESTATE 


re ‘ub 
TA bree list and erature: Hubbard, 


yelteenota” Montana tanh oreton 
Dakota, ope 


fate. JW. Haw 120 Northern, 
ee, ‘Pacite Ry. 


ihily, Free literature. Wichard 
Hollywood Bird. Hollywood 


‘GANADA—tor literature and information 
re generat farming ranching 
weite Ht Willams 
ion 4 Colonieation. 
racic Railway. Vancouver. 
10 ACRES good land 6250.00, $10.00 dow, 
$10.00 monthly. RW. Stewart, Inverness 


108 POULTRY AND SUPPLIES 


TRATSE turkeys the new way. write for 
‘tree. informution explaining how ‘to make 
lip to 43000.00 in Jour own, backyard. ade 


Spe tatoge, ster festieate Bop, 
iat Fara 


SSOONEY Matin iment 
poultry Faising Belpe “only $1 00, 
Bonths. ‘Sx 


iy" $1.00 for 24 
‘months ‘$2.00. Barly ats 


RAISE Fryers new easy way, One man 
home. plant earns. $500. monthiy. ‘Booklet 
Tree. Poultty Guild, 1040-B So. Ole, Los 
Anieles 13, Call 


RAISE Guinea Pigs. Make mouey_at 
saat Hea det free Tap 


eas 
producing prize ‘Sinbers. Literature free 
Grinstesds, Edwardsville. Iino 

‘SEE “Golden Hamsters” ad on page 2 
shows hameter picture, 


Til_PROFTTABLE occt 


ANNOUNCING home study course 
commercial ba 


ation ‘Schoo! 
Michléan Aver Dept. 1133" Chicago 6.'Hi, 


GOLDEN, Hamsters Novel _peis Send 
85.00 for pair ready to breed. Including two 
etal cages and instructions. Hathaway 
Hamstery. Goo Deerfield, Silver Spring Md, 


polil,00 WEEKLY. Made growing muah 

Fresh. Dried." Dominion’ Patent 
SEUBIS, Free upawn. ‘North American, 100 
‘Youxe. ‘Toronto. Canada, 


6 FROG RAISING 
FROG Raising ~ New book teaches Row. 

Marborough. 1038 Marborough. Detrott 15, 

SMlenigan: 

a MILK GOATS 


‘POWERFUL, Astronomical telescopes eas 
lig made. Perfect lenses and Instructions: 
40 ‘power $3.00. 100 and200 power: 84.00. 
100, "700 and 400 power $6.00. Clear vision 
and full power guaranteed. Instructions 
Alone ioe, Sutfix Belence Service, Manor= 
Milles NY. 


0 poputar science 


$5000. from half acre growing Ginseng. 
Fag RS ag 
Ge’ Auiociated “Growers. 1169 Corydon 

TNGREASE’ your earnings—Leara Noon 
Glass Biowing™“Pree Intormation Public 
Seiiationai Service a3 Irving. Bridgeton, 


Toney? Free Detain Trable, 
‘Elm Street Dallas. Texas. 


x0 
oie" 


Bristol, Virginia. 
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grown, boxes, 
‘Spawa $1.00. Gordons. $33 
William Winaipee: Maniioba. 

‘START lamp factory. Profitable, fase 
nating. easy to learn, Illustrated’ course 
Teaches you. Complete instructions, whole= 
Sule “catalog $1.00, Gearon Company. €40 
SH-North Oakley, Chicago, 


96 PAGES—Gal snaps cartoons. amusing 
situations 25e seller’ Earn 300%" promt, 


HYPNOTISM! 25 Lesson Course, $1.00. 
‘Monarch. 38-6 Jefferson, Auburn. NewYork. 


stitial es Prose | Manure te soferoe Aton Renee 
Batre SelB betinern avenue Ree | oe GTaaLn., Pigcenans oltre 
Yoru. X.Y. POB-971, Philadelphia. 


1000 DIFFERENT Pocket Books, Catalog 
Sc, Gordon's 2613-B, Crenshaw, Los Ane 
ei 


YOUR, own business painting Hagpoles 
gpd amokeatneas Particular free, Skyuine 
(601A. Uniontown, Pa. 


‘ADULT Bookg_AFiing's pin-ung: Catalog 
sample ee Bal 1840, 


DOLLAR magic set free with, Gigantic 
Philadephia. St 
‘SNEEZING “Tiching Powder, eighteen 


gies tricks free with Joker's cata 
2404-N 15th. Philadelphia. iia 


{information today! Composition Products 
Gow. Dept. 238853 Delmar. St. Louls. Mo, 
FROPITABLE business in making and 
building’ with interlocking blocks. -Dela~ 
Ware Industries. Dept 20. Buncie. Indians. 
POLISHERS make good money! Always 


needed! Leart profeaalonal echnigucs, eas 
ips tnespengively! Pree getalls, Josep 8. 
‘Metal Pinishing Coneultant, 


33. Pennsylvania, 


| DETECTIVES Earn Big Money Excel- 
lent. opportunity, - Detective Particulars 
free. Write, Wagor 125 West eet. N.Y, 


|, DO it with Sen Shells. Attractive Jewelry. 
ovetien 


ofits, iostruction. Supplies 
fin’ Avene Onkland 3 Cali, 


yewelry 
evale eavalopue of fea 


ome for tee ‘oats. "bobby or 


Pree ilustented 
imetal and plastic ‘parte ‘contains 
ier and a ‘Supply 
Hiouve: Bradenton, Florida 
00 ‘Stam 


PEt acunig vats. Arrig 
range 7 Georgia 


fone iises. Make good maney in spat 
time. "Warner ‘Electroplaters permit you to 
fnilly pine entoma. eol. siver ticks 
copper, ete, Plating equals costly commer. 
Slat Jobs. Pay for your electropiater na 
{hort tiie by plating for others at a profit 
Write toduy for Tree sample and literature, 
Warner’ Electric. Co. Dept. PO-Pa. 1512 
Servis Avenue Chieugo 26.1 
NEWEST iden in finishes, ¥lok-Kraft 


synthetic plush ‘98. ail” shapes. 
Surfaces. Beautisal sort texture 
ended radios. furniture. figurines. ta 


d 
Profitable. entertaining. Supplies. equlp- 
ent, free Instructions. Coast Industries, 
1911 West Manchester, Loe Angeles 44. 


No expensive equipment re 
Detaile free esseo Box 180-SE. 
re. Pent. 


MY. 
EDUCATIONAL, Books sold, cheaply. ot 
rented for small fee. Books bought. 
fy-back guarantee. 4,000 Bargains, Catalog 
Free (Courses Bought.) "Lae Mountain, 
Pisgah. Alabama, 

MAGAZINE. Bookinen, toall dealers. T= 
‘grease Your Income. Sell new 1atn Book to 
ome’ owners, Price $1.00 deniers Atty 
gents, Leslie Kerr, 3825-D Tenth Street. 


Washington 10. D.C. 


BOOKS Found tree! AU Subjects, Send 
Wants!" Jaher Book Service, 620-K East 
Yr strect, New york 87. 

“ADULT bookalogues.”” Sie Fifteen: 
$2.00! Free catalogs! Hitsen. Shrine Vaiey 


ictures 


Popular sl ‘Dept, "8-6, 353 Ath Ave 
Bue. New vet ie 

HAVE you 7 Goniigens 
ual latine: “Lonely Books" may 


have what you want 
lh first order). Poets Corner Press, Box 
isa port Z 


(APHYSIQUE Studies 150. different poses 

$2.00. Gene Jantzen. Bartelso. Illinois. 
VERAL food Money “Making, maga 

ines 10 cents Jenkins Company. Atmere, 


ADULT books—anusual, fascinating—Aive 
SE yey, tales, eeensiehs-at) 


©"1bi8 CATALOG, wholesale directory. 102, 
Latthaw Gales. Sunnyside-C. Indianapolis 


att ie 

splfor #200: Duka Noveltie Bex = 

East cohen 

Siok tae eataaina. yoann 

Reedmor. 240 East Sti, New York. N.Y. 
. areiage. hppa 

eounni asa 

3s. Floris 


‘COLLECTORS Photographs — Curios — 
BeakeLins dime: ¢Sack's Shop, S01 12h 


‘Colored Outdoor Pin 
tures also adult books. Sell out list free, 


{e4) $100. World-Prese, Columbia Clty 20 
SI MAGIC TRICKS, PUZZLES, ETC. 


HYPNOTIZE instantly] Faaciiating 
astounding resuite, Courve ‘Guarana: 
cae “Sls Weet 00a Street, 


MASTER cieureite vanisher will Tool 
gyen your wife! Penny that alls to foo! 
5c" (Wholesale), “Catalog 10e, “Scheete's, 
Selleraville. Pent 


‘80 for Catalogue (refunded first, $9.00 


‘Grder)."Kanter's. S-1311 Walnut, Phila 
Selphla 7. Penna, 
“WHOLESALE Samples 40 Tricks, Jokes 


wo 
2-Ps Churchane, Phils 


63 GAMES, ENTERTAINMENT. 
jHOME Model “Siot Machines and Comm 
Qperatea Games. Write for catalog. Webb 
Distributing Co. Dept. 4. 6 South Kedeie 
‘Ave. Chicago 13. Ti 

"FLIP any coin Reads or tails at wilt 256, 
Aro, Box 96i-£, Bridgeport 1. Conn, 


36 COIN COLLECTING 


GET profit and pleasure in collecting old 
colns. Send 1ge for $6 page illustrated coin 
Catalog. You'll be delighted with it. Send 
forse hows. Max Meni, 374 Met Bi 
Fe Worth, Texas, Largest rare con esta 
simone in US Establish 

"FREE! Foi 
collectors" 


id for bundr 
fan-Lincoln-P ore 
ted, Seng 
Gents for Mustrated Goin Value Book. 4x 
Tees. 40. years in busi 
Ye "hoy, N.Y 


Guaranteed Pri 
Coin “Exchange (1). 


* WORED'S —lareest eT “magic 
shop, Eeeps you is touch with latest tricks, 
‘To'recetve end 35¢ for new cat: 
slog. Holden's, 220-P West ¢2nd St., W. ¥. 

BIG. Magazine. trick and price 
tat ase, Elana 8 gones. 4064—Bath ‘ves 


14500 PAGE catalog, € 000 novelties. eade- 
te Umesaverg. hobbies. fun-makers ete. 
{oe Johason Smith. A-74. Betroue 7 


around 


it Stands. “it 
Wea ote se fot Bl uctrated Guuaiog 


to do, Pree ‘To You 


of tas" Magic Tricks. Magician, -2463-D 
Kensington ‘Ave. Phila. 28. x 


‘OLD Money Wanted. Do you know that 


coin collectors pay up to $100.00 for certal 
GMs cents’ And ‘hugh ‘preitutst for ail 
Fare coins?” We buy all kinds, Send 4¢ for 
Earke Colm Folder. May meati much profit 
fo you. Numismaiic Co., Dept, 30," Port 
ert rest 


wide 
auferent foreign coins and wi vonly Be. 
Sebo. Box 475 San Bruno, 


[BARE 220 Lincoln cent rat Tee epTa, 
‘Mattiews, Flint 3. Michigan, 


SCOMMENORATIVE 


Bec Golumbes 
‘Stone Mountain: 


Ecnuits, Salt Lake 8, Utah. 


ELECTRIC. Stunts. 110) voila, $1 
cutting Sone. Campbell 

FREE) large caialot © rj meet 
tus It you remit” 25e or 

Buagazine. Robbins CO. 
Sireet. New York. 

COIN & Ring tick) Myslifies amuses? 
ase with, ioe Hist of fun and magical 

Ter. promptness. Powell's, 
.Powomae Station, Alex 


U.S. coins lowest prices, send ttamp for 
sta Hutchinson. 2463 T Street, Philngel- 
hla 34. Peas. 

INTRODUCTORY US. Rare Com 
Yate Guide 0c. send postal note to Hobby 
Helpers. Dept, P2, Box 665, Washington 4 
DC. 

CLOSING out! 435 antique firearm 

“flies carts. svords. 
nes. “antiques, inineral. H- 


MAGAZINES-Business-vorational-diver- 


ing Co.. 448 North Reltcer, Indianapolis 1 


resruaey 1943 61 


x POPULAR SCIENCE OPPORTUNITIES 4 


50.000, COINS. apermoney. 1 
aystrateg fists free: Nagy's. Bt South 182, 
Pblindelphia’3. Pa 


EXCHANGE Stamps Universe, Particu- 
lars free” “Exchangers.” Bry 1i8 (Seine) 


30 WORLD coins $1.00. Harry Elshola. 
Box 9014. Ptsburgh “24. Pena 

109 MIXED foreign coins $3.00, Dai | 
otie, Tas Went Ta 8. ¥. 22 | 

MIXED Indian Pennies #i,00. 

agifteent orem caine S200" tnteruat 
Be West min. 32 

“SPECIAL offer 86 different forelen coins | 
senlnat, coin 2.000 years ol. 13 indian 

seam cen. 3 cents piece and 3 

{orelen paper bins. he ion pas. | 
S80 Wadwwortn Ave. New York 33. 8. ¥. 
96 OLD STAMPS WANTED 


LTR Be Se 
Hsin CPE i oc nals 
Foe reite he cry 

tad’ collections" Vernon “Baker, BS-83. 


tee 
Elyria “ohio. 
187 STAMP COLLECTING | 


“DEALER'S Wholesale Catalog Postage | 
Horace. HOY Soest alin | 
ff 


Hage” SO rower ete 
BnSae Gi Rae We 


oe Rd ‘STATES approvals complete 
‘ane Quality. attractive prices 
Seminole, "Stamps. Bo 1130-3, "Coral 


ved trom church missions. Many Yarie= 


200 DIFFERENT Wamps. 6¢_t0 approval 
service applicants. “Tatham Stamp Com 
Dany. Springfield 50. Mass. 

'PREE—Pamous Americans sel plas Flaw 
set. plus the National Parks set. plus the 


| Brealbemuint set" tothe’ 65. A total ot 90 


‘BIG premium. free stamps every month. 
news bulletins low 


Wegney” Bronx 86. New York City.” 


vn 2, 


‘UNITED STATES Price list, Bend Post 
i Bla. 


age, State Stamp Corp. 108 Fan 
‘isouren 21 Penne 

FREE U.S. Price Tai postage Je 
Hasna. 235 Sin"Ave,, “Blaaoursts Aa 


| gg Rll Nicaragua, Wall Rogers Sei 108, to 
applicants ‘Feasting approvals. Michie 
lieka' 101 Third ave. Newark. N. J 
Sr GONPEDERATE Stace teste GHEE 
| ent tnused 10e- approval applicants only. 
"Stamps" Box gighty-deven. Albany 1.3.¥. 
FREE. Fascinating Airmail Collection 
inelugin, obsolete tibetan issue ith, 
Brovals. 3e pos Raymax. 123 
Wiliam SN Yet = 
3 APGHANISTAN 10e big Tist 300 other 
ne uckets."Ewing-Stamps, 109 K. Beare 
born. Chicago 2 


WORLD'S Largest Deksdt 
inches). A real arn sot Retails for 


300 DIFFERENT. inclodine Roosevelt 
triangle. Se to approval applicants, 8. Ava~ 
Jon Stamp. Co." Sorinetela. Mass 


flea “including large commemoratives. ais- | Wat 


‘matis.” high ‘denominations "up {0 8800) 
Stampdom's binges package ot fun. ang 
uit ea someting eauy val 

ibe to serious appreval service 

fpolicantd, Money ‘buck inet aelishiea 

lustrated oargarn lists with each order 

Mystic'Stamp €o..’Dept. 33. Cainden. New 


a START your oa 


amp Byainess 
‘Donald snepare 


for tree. circular ‘Box 
ibe, Chicago 00 

200 Di siaima—en 
tafeeenes ony foapproval appbicnnia! 
Ehitewon: Stamps, Litteton 41. Nak 


(06 Worth “Of Pun—Only 
Treasure hunt’ Big package 
4$00'Foreign Stamps trom foreign miaalons, 
‘ther sources. Inchades Stamps from Aftien, 
South" America, Free’ Prench. Cs 
Palestine, ete Iieludes alstoaile 
Remeratives and stamps worth up to 30. 
‘Thin offer sent for ide tg Approyal Appl: 
fanis"oniy."Jamenown ‘Siam Co 


"WOW! 
Ager What a 


7 = 
anistrations. 


{oc Harris 
At'Blda "Boston 
‘Unive States Stanipy om 
in prices, Metropolitan, 
ork ey? 
NICARAGUA “Tin Pan All 
euador showing George, Was 
American, Plag fn natural. colo 
Trieste, American Army’ stamp 
U's Commemorative $100.00 Shanghal. | 
Corsica. Aneac Antique. others ail Se abe 
Bese. Gabitat Stamp Gor Dept. To. Life | 


| 80 DIFFERENT United States 10e Price 
Uist tree, Seidenverg Cassopolis. Mich. | 

TREE! Triangle Roosevelt. Vatican EU 
‘pia. Hitler Heads. with Approvals. Plorida 


ington aad 


Stamp Company, Box soi. Miami Florida | 


FREE, Stupendous Amazing Mammoth 
Collector's complete outdt. including large 
Scott Aibutn. all needed accessories. plus 
‘Over 1030 selected all different stamps, in- 
Sluding rare bigh values. aitmmalle. tric 
Ene eas son otal rae over 
ven absolutely iree to approve 
Applicata. becoming customer. “Thrifty 
Stamp Bervice- ‘Box 128" Los “Angeles 82 


25 DIFFERENT Sianips Tos. Tunis And 
wan Ave.. Newark 


Se ar GEA ahoet aly fe ty appil 
ganis for U. 
Ss“een 


Boseieva Me Wayeock, 


ic, Racine, Wise 
‘approvals Rock bottom 


prices” Panthers “Prompt ‘stamp: Service, 
Borebester 24. Mass 


35.00 
mitiers“Autmelis, Misee with approvals 
‘Famiotd Stamps. Box 2188. Miam!13. Pia." 


TIBERIAN triengulars. 1c with 0 
aus Vareo ‘04d South Pa 
Ghicago ‘3. Titinets 


U8. excliively, Free Tag. 
Kenda, #2 New Jeriey Ave. Brookiye TN. 

" YIPPEE) Pree 25¢ worth from U.S, be: 
inners selection. Vilage” Starups, 40°39 
$NGth' Be Cueens village 8. 


tean—War stamps pits Philatopic Monthly 
Magazine ‘Al fot. Se" portage Empire 
Ei “Foronte_§."Gan 


ice "rures Caicos Absolutely tree to, new 
Soproval- applicants. Viking 130-P. clln= 


fon St. Brooklyn. N. ¥. 
‘PREE—The Stamp Pinder Big new ed 


“$10,000 USED Stamp Free a real stamp 
bargain. The new $10,000 Chinese stamp 
Sent "absolutely free with our packet of 
Hoo dliferentJotarpe” onty i0e Allon 
Stamp Co. 49°W. 4a N.Y. 18, 


82 rorutar sc 


‘OLD scarce U. 8, Seconds on approval, 
‘slighty defective.” bargain prices, Hearn: 
feid. 381 Clinton, Newark 8.°N. J. 

3, SETS Five, countpies “Triangle, Or- 
chia. Maps." Animale “With approvais 8 


ra) Flaming “Sword? 
Welt! {lealy)—Fort! (Dominican 
able) Pield Marshal) (New Zealand) 


“WONDERFUL! Hoosevell Triangle. New 


gembilan. Perak. Kedah. St. Vincent. set 

Nigeria: ialian Africa and numerous oiher, 

Everything 0c sith approvals. Ph 
‘Mart. 10089. Wellworth “Ave. 


_ FINE U8. forel foreign approvals, Rosin. 
Pe, SS 


ip wisehart™ 330. Second, 
Frankfort. Ohio, 
INGLES! Diamonds! Midgets! Roo 


TRIAI 
eles! “Hitlers! U8. $2.00.” $5.00) 


Maryland. 


"80 DIFFERENT Bi 
price lat. one silver dite. stampuales, Box 
| Tess. Oakland 4. california 
VERY fine medium priced mint sete 
| sold! tor” eotts international “Albarn 
‘Wiasehim’s, 234 Columbus Ave. N.Y. 23. 
| “JAG Stamp Pree win U8" Approvals 
|g" Wenlgman. 929° Oakdale, Chicago. 
CANADA Peace set 0c with attractive 
approvals. Rheume, 8949 Routhier. Mont= 
Fel Gata 
i000 World Wide ie. Pacific, 

P.O: Box d1oe, Loe Angeles, Gal: 


Scandinavian packet and iiustrated stamp 
publication toeents with approvals. Crown 
Stamps. Box 331, Toronto. Canada. 


“SEND for our better U.S. approvals 
ots es tah, Seep 

tpt, blo, apron 
Robert Whesley. 12 Pershing BG 
wins vY. 

FREE), Testy diferent, forein com- 
memorailve stampe to new approval appl 
fants, Modern Stamp Service. 614A" East 
ire se NY. 

MINIATURE stam 
from 20 foreign count 
felanele 
Hinges. ‘and milimeter 'seaie. All for-i0e 

Berott 


bum. 20. stamps 


CIPEX Sheet. commemoratins 
niversary 1847 issue with 30 di 
containing 


100th An- 
ferent U.S. 


gSHLECTED penny avgrovale. Henry Jey 
8 "Rom ited 


New York 10 


STRILRGLin btuind pecan To 
ferent to new approval applicants for, 5 
Sei hertord Sido: et. Perkins 
MINT Hitler heads. 18 Scotts =508- 
tot‘only fe" Blocks of four’ $00. Reich 
Stamp Go. 4047 Kenmore. Chicago 40, TI 
Dept. Si 


POPULAR SCIENCE OPPORTUNITIES 


a ANTIQUES, RELICS, 
INDIAN GOODS 


CLOSING out 435 antigue Firearm 
35000 coins. relics. cartridges. swords, 
intlocks: carbines. antiques. Minerals. TI- 
lustrated Catalog 250—Heke, Wenona 32 


XS MINERAIS & PRECIOU 


‘STONES 
MINERAL Identifeation Simplified 
Valuable book identifies 2000 minerals 


$5.50. Wetzel Publishing S.. Los Angeles 
1s Galt 


LUCKY” Lodesiones highly magnetic 
natural magnets. Perform many extremely 
IMiereatie Soxoeetments Two large nec 


North ave. Chicago 


GSS, orca ag eR, 
fe eens ay eee Se 
ie" Hii Gor" Howie TH, ‘Salen Oregon. 
SUNERATapecintat footy come a= 
ise tae Waa Wu 
beats tts Bases 


New York 12. N.Y. 


ENLARGER? Bulld your own cheap: 56 


son ete. plans 81,00. 
Somneraet‘speciaties 10st8' Somerset ee 
froit 34 aieh, 


NEW Plastic print washer docs swell Job, 
Agitates. separates. “Washes. Only €2.00, 
ides Row (B.C. Hamilton, P, 0. Box €18 
Brookline 4 

"CAMERA" ou == Movie Pim — 

Big ‘Pree Catalog. Cavalier Camera, 1832 
Center pittsburgh 19. Penna. 


EE te cach @ exposure Fall doe. 
‘two each Sues One-each See Reprints 35, 
Pred A. Eastman. Bode, Towa, 

FINEST quality. Fastest service guaran- 
teed. Roll developed and 16. V 
38e. Reprints 30.100 81-90. Dick's Photos, 
Louusvilie Ky. 


‘CASH! Spot cash for cameras lenser 
pistetlare movie ‘and ail "equipment 
Send. ul gevcripcion fo prot 


ghee, Oree 3 mig, Base 
Gainers Gon Bee Shaw. Madioon 
Sho Ehicage2 


NEW Brazilan triangle, Pree with ap- 
provals, Bil 
Ohio. 

OIVEN fi 
ser Missal 


PINE Approvals, Past. personal service, 
‘What countries da "you prefer? Ti send 
thelr Thulton Skinner 438 Locust 
Lone Bench 12 


"WHOOPIE! Wor 
agape free! Mo gblleations) Wet 
Go. 147 BheMteld Ave, Brooklyn 


‘DISTINCTIVE Approvals desirable for 
gien stamps, reasonably, priced - Several 
Interesting features Included. Send Se 
slump for particulars. Strecker” 18000 
South sath street: Philadelphia 43. Penna. 

FIVE valuable U.S, covers, Old tasues 
ete. 35¢, Bea Horse, 1511 Lincoln Place 
Brooklyn 1.Ne Ye iss 

‘AMAZINGLY beautiful collection of 
tam  Hatng, Bird ocde 

‘in for 
ign lands pleture them. Only 3e vith our 
fuberd Approvals. Universal Stamps, Hole 


30 HOBBIES. COLLECTIONS 


COINVENTING cu, be ap. nterention ad 
te baby ete. par= 


KODAK 35mini Plus X, Original factory 
tropical packing. frame numbered 36 ex- 
ture cartridges, Fully guaranteed. Rees 


a 
Ei Pie Gik OS. Tons See es 
Se me ereey 


‘Cameras 


Trade 


cunating hobby "or 
hove with artistle 


‘each, $80.00 Der dozen. Delta Phote Supply. 
50-8 ‘Third Avenue. New York 17. N. ¥. 


ROLL developed. 8 prints and two en- 
largements 33e. ‘Trial offer. Young Photo 
Service. 406-0. Albany’ 2..N. ¥, 


50 VELOX reprints. $1. Suburban Stu- 
dior 1410-8 Bond. Rockford. Ii 

POSTCARD slee enlargements $e. 6°47 
3 for 8. Kobyiak, 50 Downs, Binghamton 
ouy 

ENLARGEMENTS! Snap-shote enlarged 
srxt, colored. placed in leatherette tramen 
4208, Pale" BAG" eesery. 37 Bt, 


wy. 


ENLAROEMENTS x1 Ibe. 250, 
Glassy’ or dull, Gorgeously oll colored 80c. 


Rolls developed ana printed 23¢, LM, 

EO. Box ite, Sion, wisn 
‘COMPLET! Service tow 

coh Prices we do Color WorkFree nate 


: Service, Atlan Photo, Box 18h, 
Holly “Springs. Miss, 


90 MOTION PICTURES, SOUND 
EQUIPME: 


Se reel, Large 
seleclon: free eataton. UC. Film Service 
‘His Chestnut. Street Rovelie’ Park. N. J. 


FREE. 232 Color Slide, and Fine Grain 
Negative! Send self addressed. stamped 
entslope for samples and ‘catalog. Slide. 
Spote Basse Hotfyeood' Bred” Houtywood 


ane 
AO Ee eee 
iGo gi ane pee pte, Ba 
HBccr is Se Fabs Ss aes 


Toves_imbermenbie acid re- 


“GUARANTEED Fresh anti-halo outdoor 
pote im! Weston io! Daylieht joading! 
free" Three spools double Bram 


‘s28- We 


Smmm SILENT —sound art filma Ta 
onal. 2120 Strauss. Brookiyn. NY. 
‘LEARN movie projection, management. 

Free Catalog. Theaire School. Elmira. N.Y. 


a 
* era, hobbies. fun-maxers: ete. 
$ch sbinneon ‘Suth. Avtb. Detrott 
DIFFERENT pictorial comic butions 
1'd0 "Eheron Fox. Loak-A Carolyn Avenue 
an Jove To, Calif 

TORUSED ‘Match, Book Cone 108 al 
aifferent $1.00."Pree entaiog. Charles Eel- 
ina Tit East 88. Cleveland 3 Ohio. 
PHYSIQUE Studies 150 aliferent_poses 
e100, Gene Jantzen. Dartesso. ilinols 


‘ABO. 569 W. 18i. W¥_C. 33 Sele. Bure, 
exchanges German 


KODABROWIDE Ei 


Supply. 620-8 Third Avenue, New York 


TERY, 


10 ANCIENT Indian arrowheads $1.60 
List free, Lear's. Kirby, Arkansas, 


ARTISTS Models: 15-41, Sample 
arian Gale, Box Hed, levtand 8 ‘ohis. 


ULTRAVIOLET, ‘bulletin free, To 
structive. fascinating. Mission Mart. 818 
Fort Stockton Drive San Diego 3. Calif 


g POWER telephoto camera easly | Sun 
mate Trinine con Pree. details 
Science Service. Manorville. N.Y. 


jent-sound 


Complete 


S11 "West’soth. ‘New York 9, 
MOVIE” Film Provessing—Finest auio- 
matie machine processing, mm. 16mm, 
‘hour service, Also. duplicating. editing, 
Hulng. other Ib services. Send for list of 
9. ine.. Room 113, 18 E 
‘New York City. 
Tremendous Savin 
rt atock, 


‘Past Bhote:8ur 
Sor ies Duane St Rew 


reeruary 1948 03 


MOVIE Cameras! New Lektro Junior 


> | POPULAR SCIENCE OPPORTUNITIES K 
Bitied an Sshranend Prong 8298. 


| BARGAINS! Pree Gis, equipment cata 
| sosifemers. sis Norse coi Paliedtohie, | $7 depart 
SPECIAL! Pree Subscription Ofer! Ama: | $140" Get on our bic-burgain mning 1, 


Siding mimistoe oeatees Coun tear Screen Pagooerapay” Sais Nartavan- | Mideamerican Dept CHIL. 212 8 Ach 

‘Hexcluing subjects, 290. World In. Goer sett, Chicago. 34. ‘wan Ave., Chicago. Tilinois. 

Productions. Elmira. Xv." "| 9g MUSIC, MUSICAL 3 PAGE plane -i8 Grrl Seg (5 
"PAST fins amin $1.49. write Tor specials. INSTRUMENTS. ard 3209 mus}. Catal, “Ragiobuider 


McK Photo, 434 Continental. Detroit 14 
Michigan. PEAY plano by eat A “sound” ayatem. | California 
Michi 757-100" emmm: | Bookish tee Joe Boucher, Box 12s. Ottaws, | STO sos a 


re 
if 
a 
u 
r| 
cll 


Sin Soir art, Slides a0 fx 8380 

Bald” Second" for 3.99 pontpaia 

fost yor es 

40856 ‘Eastern Avenue, Baltimore 24. Ba. 
ART movies 


Regtives®s rE pathud ence | ge Mops ue Coe Se 
er 


3.35, musical al 
‘Distinction. 131 


‘YEARS Expericnce radio repairing at 
Seqines sly peril waa ot | pots SETAE NTO en rahe 
sight, Just dial any song with Dial-A | Have perfected simple system yOu cum fol: 
Ghora. “Revolutionary self-teachice meth- | low step by step. No ealculatiois or formu: 
od."$1.00.. Nelson, Studios. $304 Hamunds, | lan “Total price $2.00 postpaid “or COD, 
102. Cleveland 6. Ohio. Moneyback tee oes 


‘SEND, {0c for, projector, camera. fim, 
ete, catalogue, ‘Sterling's. 618 Northamp: 


Auton Bennaylvan ‘MUSICAL movements. 43.00, Free photo, 
Se ey ae oplies Bed: | PEvare gi8 Viola, PRisdeiphin 4. Pi 
7300 ier SONG WHITE! = 
‘YOU davelon it, Geta 33 tt developing | ~ POEMS Wanted to be aet to music. Free 


rack, safe light, all chemicals. tray abd | examination, Send McNeil. atase 
Hfstructions for, gee" Fully Guaranteed. | fer of ua, Sie.p6, 8. Alecandtia. tos 
ee circulars and fi, samples, Promader 


‘UNRETOUCHED art pret For aftiats 
photographers. Set elit phoios 61,4 seis 
$3) Confidential tist photos, sides. nin 
Winey art fui, ih Arse ‘order 
Baker Ser lana 


2_ BUSINESS OPPORTUNITIES 


Fviee Box 1840, Cleveland’ 6, Ohio. | ““"sQNGWRITERS. Send Porm f 
HOLLYWOOD fits, Color sample. #100 | Examtostion and Outstanding oder Deied | 48, WEERLY working two nour <ally 


(refunded). estaioas toe (refunded). stone, | Musie 16. Gaiem, indiang ©” T'S" | Wo canvanene, Ne, Manugact 
fanenbare 10. Base "SEND your songs. sone poems. Hollywood ERATE pron 
“THE World's Greateat Passion Play™ | composers write melody Without Charge, | OPERATE profitable home business tal- 


Ail alzes, Rent gr Purchase, Write Hemen: | Lead Sheets. Recorés furnished Send sone eg a 
fay" Pin, 33 @ Melrose St Boston 16, | Baterial today, bree examination. Get dee hee ret its ow il cervice, S713 Ruclid 
Mats, an | tale! Cin company. Devt. BS 
EXCLUSIVE Home Movies Select Plime is Ga 
witClor Her Lt higne Pa es Brod: | — SONGWRITERS Protect your mney 
Tay. New York 19.80 ¥. tap taela rat Pree’ hope. attactice| 
"ART model lms 16mm rentals exclu ait 
sively. adults tlst™ Enclose stamp. Revere 
Biims: Bor tosis Detroit. Mien" 
LUPILITRE Pilm Adapters use sll cogr 
fun large" camera, At deniers of 85 | ra anand Se 
roadway. Lot Anweles 12. Cal POEMS Wanted For Musical Setting 
Droadway Los Ankles 12.Caltt— | gend poem for five examination. Five Star 


‘VE $30.00 yearly, Send stamp for ae- | Sond poem for | = oy 
‘Bonnie's Flim Club, 422 Haven Ave- | Music Masters. €4¢ Beacon Bice. Bos 
it 


RECAST old batteries into new. Lateat 
achievements, Battery Laboratories, ‘Min= 


‘SPECIALTY Manufacturing, the bin 
isipess that can be operated aye 

tart on «very small capital: Wwe 

ply dependable. forindias and compl 


Service 626 Manhattan Bldg. Milwaukee. 
Wise 


peat all 
Con 220¢n 


OUI order, ‘Pareulare ite. elite 
CaM CINEX movie projectors. New. | Eronhay, Quaneme City, Okla. Refer- zt 


tape 220, Write | TIE KADIOS: SUPPLIES © 


2 G000 Paying Business Slivering mir- 
rors, plating autopatts, Reflectors, bleele 
= rear outh furmianed 
16mm KE Simple, Tube) junmetal Go. Ave. Es de 
oui. noc, Distance-Getting Crystal. Radios. Crvstal Zanaitonintaailes 
bmn ataco clot. tian Used Mia td Satin io 2e posipeld | SELL, By, afall Books And Noyeldpal 
ss 3B allfegent sens! Large Prostay Catalog 

% Gitqal Compe Featherweight ar. | Hee. Bites ala N. Wells Chicano 10. 

South Fourth Street. Allentown. Penna.) piss oe eae “ot our giant radio Petar 
a ni Fs that ean 

_ asst weekly 

folie intons: 


DISTRIBUTORS Wanted Make. bie | Estalopue. Gave dollars. United 
money selling our new" sensational Aims. | (100-v) Newark 1.3 ara as hier 
Beha or sanple and ire wholesale pri | “RaDio a Television Cualog—Freei | machines spe, hot 
mah sound,” 410 0b; lara. alent 
in, $290, Grandard Pictures Cor. 
i Dep 


lusemnent games. etc 
‘Wiie “immediately fo. Parkway Mactine 
Gorge. (2) gay W. North ave.” Baltimore 
\ EXCLUSIVE Distributor, Plasticized 
beauty-protection for auto Anishes, Used 


Davenport. fowa. 


SS a rete ae ae tee rn 

or creda, Dane eae Sa SSS, | HES EE os tes a 

Sets $3.00, Catalog’ movies. sides, photo: | Biv&.RegoPark N.Y. ____s| “Swetve Different Spare-Time Jobs. 
s date Chay ev, Pia, | Ba eee arom omersaam | eevee phe rant Pat 

Seca Ape el “iB | murs nace ae | GAT Coit Weatareeay Aaa 

ar case Si Soe eee 


84 porutar science 


START home business making statuettes, 


> | POPULAR SCIENCE OPPORTUNITIES K 
ite 


plaques, artificial marble fooring. liquid 


fiasble, flexible’ molds, ‘metailizing ‘Oaby 
shoes.” Amazing "profits. Polder’ Free. 
Creative. 246-M Winnetka, Tilinois, 


[MANUFACTURE Yourself: Cleaners, 
Polishes. Cosmetics. Formula Catalog free: 
Kemico, 10. Parkridge. il, 


Glaire Manufacturing Co..Le Claire. tows. 

TRAVEL anywhere apytime, Ear $95.00 
week up, ‘Be sour own boss. No experience 
hhecessuty, Less than 88,00 investinent Te 
guired: Viterature free‘Traveler, La Graiige 


MEN and women wanted to place self 
selling coin “machines. im stores, hotels 
tions. ete. New machine earns 


Parkway Machine. Corp. 


Write. Dept x: 


2. 
623W. Nerih Ave, Baltimore 11. 
‘RAISE, worms— of fishing worm 


QUICK Money! “Repairing Car Batver- 
fea. At home! “Easy too! Write, Battery- 
man, Grand Junetion I, Colorado, 
_kartimorms Instruction’ $00. 

‘Jol Pleasant ‘Lake, Rives 


MAKE money spare-tine, Write today. 
‘American Letter. “New Market 101, 3, 
10.009 MONEY Making Porsilas, Kens 
plang. Literature Pree. Siegel 128 Lexie’ 
fon Aveaue. New York 0". ¥" 
MACHINES available for making new 
gevigos oft ntetiocking concrete bide 


“Secrets 
Farming” $100, unlike anything "ever | Blocks, Delaware Industries, Dept. aie 
printed. Whitegate Locke 9. ¥. ¥- Muncie Indiana, 
HOW gaa wher fo obiain capital, Pap- 
ticufars free. Star Service. Wane 


‘MAKE money at home In apare time like 
1 do. "Write Codey dor detais” Business 
rt Box 263, Port Huron. Mich. 


BIG profits and vou own buslios cunt 
ing. new 1948 ‘Metal. Toys and. Novelties 
Latest’ scale model Autor, Original Ash 
Grays, Savings Banks. Water Pistols. etc 
Enormous. wholesale and chain store ce~ 
mand Reeps manutucturers. busy. ‘No expe 
Flenee ‘or bocca place. becesnar) Write 


far detaie apd ufostrations of patterns 
‘Metal Cast Products Co... Dept. E 
ia Bonus Rend. Rew York 0. 1.¥ 


territories, new 
holed vckerpine ge Tax System 
Many talable featuren, $16.25 rofit each 

TRepeute, Money Thaker. Opportunities 
Exclusive: franchise. National Accounting 
Service. Bot PS-2.Lynbrock, New York. 


“COLORGLAZED Concrete Pottery made 
without molds, Patented method. Cemetery 
products, noveltien, ties, Basement leake 


Sealing. ‘Money-mnking projects. Bookie, 
details tree. Men only. National Potteries 
Grand Hapiay. Monn, 


{HOW To Set Up and Rin A Mirror 
snopl Realiver Mirfors. Por Price write 
Sohn Sprinkle. 00. Marion. Tnaiana 


‘COLORADO ané Wyomine’s fabulous oil 
boot spawning Rew mliguaires, Yeu too 


Box 3803, " 
tos VE pion articles wholesale, Dies= 
Lat Deirot 


tory 10 3, 
fo PROFIT bul Taformation 
$1.00, “Rudolf Heupel, “626° 80, Wabash, 


Chicaxs. 


‘START « busines of your own Avaning 
SSto'to $500 monthly citar Groat Reguives 
te 4000 monthiy clear profit Rega 
nly $409 tnveatment which can be Ananeed 
fu monthly esis. A good sige line. Adver= 
thas eps ad bremotonal materi fate 

Blake “Write today” for ful) detail 
splcaion. Ohio ot & wnsinecring Co 
Devt. 8. 80 


OUYERG wake paisa 
nT Nana Fa ta 
seine rie are 
iSeacig hae alec alte Sl 
Saag Geer ise ae 

SLANGTACTURE, oan era 
ee 
Bile ae de ete 
Florida Supply House. Bradenton, Plorida, 


POROST everybody” hes candy"—Lear 
to manufacture in a professiooal manner. 
Ragsee 


MAILING moana selling Fepeat me 
ut proftable. Everyohing au 
i “Gordon” Publishers, 


(Our 38th. year), le Candies, 57, 
Eest Orange, Ned i 
OPERATE profitable mall order bari shoes. Gold. Siar 


ness. Write, Walter Service, 4150-B East 
Iizth, ‘Cleveland 8, Ohio. 


Bronze Tnattuctious &100" Johnson, 
Minneapolis 8.” Minnesota, 


FELLOW Workers—Dowa with Baer 
Bookiet describing 137 Tested Plane. trea 
Be Padney. 307 Yore St. Jersey ClO. NS, 


STARE vg ul ead a Tt 
ot ani its ar i at 
ae de al ee et 
Sere SS ae tae 
Sra 
iE OR arene an 
site Gehan ae 
SEEDS, Bante eal 


Western Aairerait | 


SSIAKE Perfume, prodiable home Waa 
pect. men, women write “International,” 
6047 Parnell 1a. Chicago 21." Tine 


$155", Se" brines rare, 
seh aocney: chicago 33. Th 


“SPECIAL Rubber for making molds, Lit= 


‘erature and sample free, Universal, Box 


Yo1e-. Peoria, 


‘AT Home Your own manufacturing 
Dutiness: making. popular $1.00 novelties 
Gost you Je to 1Se. Everything tupplied 
Wee Geto Works, Devt. C-t0l, Love- 


START aGvertiang and Teller “apop 
‘START adi 7 


TNETARE Mullorget Bookshap-—Eversthine 


ty ‘booklet. samples 
fxclunge dena, Sehersh Puntieatons 
Seeining 1.8 


“YOUR own plastic business at home. Pro- 
duce costume jewelry. novelties. statuettes. 
Uigeid plastic guid marble. dexible moles 
‘Write for free book, American Trades, 

{39-B-3, Cineinnait 39, Ono, 


PROFITABLE plane. ideas $100, Detalls 
ington. Wethersfield 9, Conn, 


free literature Chaney, 1130 E. 16th St, 
‘Sacksonvilie €. Pia. 


dmgton. Chicago. 1 
gui Rubber for Ba 


and platter casting 50° Pres 


‘prises Stoel Coreen 
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ente unpacoianry Particlare 


POPCORN Machines, Potato Chip outfits 
Lone Eakins Co 


‘ties Hi St. Springteld, 


exZRORTT sitveriog mrrors, special proe- 
‘Sitreiana. Onto. 


“RUBACREAM! Natural Rubber Latexi 


ie convinces! 
fen “Avenue. New York 17 


PREE literature describing 137 proven 
moueymaking plans. Ieeiss, S017-M ‘Oceat 
Parkway. iyn 2 


HOT lifes, Hardware—electr 
dealers. Farm “Products. Co. 
Excelsior springs. Mo. 


West Wilder Tampa. Florida. 
EXTRA Money? Free geiails, Table 
08" ‘Texas 


im Street 
METALLIZE baby shoes Pure? ini 


matin 3e Tatamy Metal Crafts, Box 
TPhorida 


125-85. Tap 
SATHOLESALE  eatlee (ilu 
309)" Bargains ealore, Stator. Box ait, 


ane ee 
Senge Sate ESS Sic 
Semeharetan Wve 


$126.30 GUARANTEED weekly Mail 
$1.00 “deposit. Stannetie, 371 Madison 
Street, New York 2. | 


LEATHERWORKERS Bible, Largest tl- 
lasiraied leathercralt catalog. plus valu, | 
teuctiona and ‘information, $1.00 
Postpaid “Satisfaction “wunrantecd, “Act | 
Bow! Aricraft Leather, Dept, P.8. 3. 771—~ | 
HB Bi Ontiend, Cal 
FREE cae 
pore Sanéling. “Stoner’s Chattanooes 


BE Wealthy. Get business self-starters. 


MAKE §1.75 To $3.50 An Hour with your 
own spare-ilme business in fadio, altos 


LEARN ry repairing rebuilding 
Engineer, offers money making methods. 


WIN Contest money. send 25e guaranteed 
instructions for WriUag winning answer 
Wingeontest. 22 "Westlake Ave. “AUbUra, 


(HOME business plans. gol Fun 
es oe. Holm. 13m Oablangon 


Padtana, 
| “INCREASE your 


‘earnings! Local business 
tunities: Mailorder information 
| Wholesale supply sources: Valuable maney= 
| making ips: "information Pree” details, 
| Push ‘tame! Wilkin Company. Hilleboro 2; 


Sho. 
WANT more money. independence hap- 

Bie tetas ew aepamating catalog 
is hundreds of mail order bus 

‘eas "oat the way dust Hee ee bring 

Sopp area Suvercrat Publications 

‘ou0-5° West North avenue. Chien 

| EARa money selline Bagatelle Guise, 

| ample mated 410 postpaid. J. Sieericd, 


TPE Higatute cost bind many ‘Raven 
spoey-akinw plans. Rel. 3017-R ee 


39 FORMULAS, PLANS, ETC. 


137 MONEY-making plans. also formulas 
for sainble producta. Descriptive booklet 
free. "Bilte Co..-220-A Grand 81... ¥. 


On ei ema anasSeai"s. | Baines, oars money a : 
gam seicpaving homes 3) RAEY agin 2 Kort ah ae 
AGENT or exclusive gifibutor Tor ce- ae 

arte Nettet iny® SicGregor, “rane | WIN, cnn money, General Gantaet 
YES wes. Pasty Savana aciee dantpls t's: 


~ ELECTROPLATING Has a thousand and 
NRTA tiga 
te dea aicuatcr et a 


copper, 
lal jobs vee 
short tline "by “plating. “ior ‘othe! 
Bront, Write today for tree sample and iit 
tratute Warner Electric Co. Dept, OI 
1512" Jurvia Avenue, Chiewgo 26. Ui. 

JABY Shoes preserved. Form 
etrictions, "$1.00" Novelty Bronzing” Box 
Se, Hyde Park 30, Mass. 


Ni 
‘capital start brings immediate 
Prof that” utd ‘permanent ‘profeable 
justess, Start 

Vendors. 103-P 


instructions Tree Becker 
y._ Brillion. "Wise. 


lois and cast novelties" Lat 
Hocks, Mowkine cauipment, guppites 
HesMhowtare Huston Mase, 


“GENUINE Natural a for rubber 
apalde, Coucentrated 62 


Stairs tuxt Pally 4a 
‘Be, Ye 
Metlon or toney refunded” books re- 
fumed within days. Maule. 1007 13th St., 
Magara Falls. N.Y, 
8 MONEY MAKING 
OPPORTUNITIES 
EETTE Collection, Sescribes 107 money 
‘making plans: local, mall order 
Its free. Bllte Co, 
WOULD You pay 37.—Aret $350, made? 
ook 505 Odd 


“How to Sell by 
‘ou Wil profit by them, Satis 


aloectiunarat ‘Buccese~ 
aes something 
oa Pee eliforaia. 
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eral Contests, 1609-A Bast sth. Duluth, 


10,000 FORMULAS and Trade secrets, 
Free Literature. Stilmans, 885 Kingstob 
Brooklyn 3. N.Y. 


| REAL manufacturing formulas Lin 


r Pans Reap Rien Re 
ris, Enclose de stamp ‘National’ Cos- | free, camming Chetnist, Gordan -Aveii 
se 2605-8. Mini 31.(Pla. | Sprsctse 4. N.Y, 


"HERE'S Big Money 

pairing Car Batteries! 

Snetion, Colorado. 
UNPAINTED Plaster Oroamente: Beat 


tn Junie.” and 
treryman, ‘Oran 


A’ Firestone Product 


Roteley “Miers. 108 Cedar 
"EARN fioney evenings ovine and du 
pilcating “com! 


Cartoons for ‘advertisers. 
‘Adserviee. Argyle 2. Wisconsin, 


‘START your own business! Big money 
manufacturing novelties. plaques, statue 
Bp hres, catalan Write ‘Bing Products 
& treet, Boston 10, 
paIAKE Perfume. profitabie — ‘busi 

fen, women write international.” 
6547 Parnell i Chicago 21. Mlinois. 
“100 LEADING wholesalers 


Lawrence, Seo North McNell Sfempbie 13, 


FLECTRIG Ciocts_ae_svenywbers qu are 


fe basins, nomes paging 


hereasina 
ore oe Se divine, lath 
Sippy Go. BUr BW.8” Soanen | Teak 
f._hevertheless_ made 
‘honestly leeitumately 
ant also, Wil Fou 
ai for” the secret hse 
Winger. ia. E34 


‘ears 
teach 


* 


tat fobs 
‘Short time by plating for others at = profit 
‘Birie today for fee sample and lierature 

Biectric Go..- Dept.” MO-P2. 1312 
Servis Avenue, Chicago 30: Ti 


| FREE to car owners 
woe 


10 MONEY making poultry remedy Ta 
millas. $1.00, Pont, Box 615-8, Terre Haute, 
Indiatia, 

‘400 MONEY making plana, Tena Por 
mulas.| Schemes, Tips. Folio Pree, Formico 
Press. Dox $12, Dayton’ Ohio, 


PLASTICS 
LASTIO— Sheva, Le re 

Free'“List. Plastic Suppl 

‘Thule “Avenue, St. Louis 


"aei8 St 


| posiage Intertiny” car¥in 
| gifs ayes. Laine Powders. coda, ta 
fines. cemerite. Jewelry ndings, Free cata 
| epceate Suet: Someries HS 
ETERNAL carved swans, © bluehifd 
golaian. batteries “ete,” pins, 
iy'e-a paperwelanis. 8, 
Jewelry sets. $1.50 less indi 
Daperweights $2.00, Crystal 
Go., Somervitle, New Jers 
“PLASTICS—Sheets. rods, tubes. all 
golors: dyes. supplies; findings, Hlustrarea 
Fabricating” manuals prices. 10c. Lucite 
‘Lite, Box ‘¢#60. 


VALUABLE publication “How and where 
to Sell Your Molded Plastic "and Plaster 
‘Casts Protitably.”" only $100. Postal bring 
free details. "Banks, 8633-16 N. Ave, 
‘Kenosha. Wise. 

PABROS Pre-fabricated plastic Kila and 
supplies.” Sample ‘kit 50. Catalog free. 
Fabrog, "pox 186, Station P-2, Buffalo 12, 
New Yor) 


aE ee] 
Floral Novelty 
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IG ERERELY new en, te 
agAPORREY aco Psa le 
Ne 


PHOSPHORESCENT plastic ahect stock 
Gan be cut sawed, sanded or fled. Trisi 


ter, Penna. 

PORMALIN for lustrous color-castings 
Complete line plastics “casting supplies. 
Free literature. "Sample ‘kit $300 F.0.D. 
Formalin, Romeo. Michigan, 


NEW Liguid plastic, Clear, colors, Guat 
‘einbed fh ‘coins 


for com 
und 


fand big plastics price 
Boge Mb, 11dt S. igshighway. St 
Loti 10, Mo: 

“SAMPLER contains casting-plastlc. in. 
structions, models, molds. materials, every- 
thi salat 


33_ CHEMICALS AND APPARATUS 


oa 
Glo Gherleal Go. "368 Po 
kiya Id, NF 

Lustin ints wilt 
‘six colors Puurmgunt "Chetnical Go.. 138 
Eber ak Nee York. Gy 


SALESMEN: Big money showing builé- 

‘Owners sensational product, cuts eseen 
Ui repair cost up to 10’, Sir average 
‘orders weekly (pay. yoU over $190.00, Age: 
So or over. Get mon facts, Write. 
Zone Go. Dept. B-8. Hox 189. Fr. Worth 1 
‘Texas 


INTERESTED in Tata American and 
Foreign employment? $100 brines copy 
Faghied Foreign Service Directory, ‘with 

list of concerns interested in oli, min= 
ing. aviation. construction; transportation 
abstacturing. How-when-where fo app. 
Global ‘Reverts, BW. Box 883. Deot 


SSUANTED: hen end women Tale Pari 
lume to assist us in distributing the World's 
‘most beautiful and simplified index refer= 
face Bible (Kite James Version). Preier 


lotte. North Carolina, 


Window Sien Letters, 
Large. Sizes Each. New Foils. Abe 
‘solutely Beautiful Pree Samples, Atlas, 544 
W. 79h. Chicago 30,—______ 

JOBS Open In Selling] Send name, ad 
ress for Pree copy Opportunity Magszin 
listing ‘hundreds of companies who need 
men om ll os = time. Experience 
Bot essen tunity, jackson, 
‘Dept. 15. Chicago 4 


ABSOLUTELY Fie! Big paciage ual 
sample fabrics and. sizle. presentation of 
Gresses, lingerie. hosiery. ete. Take order 
Gommatistons bi. Send Tio money. Melle 
Go. Dept 4572, Cimeinnat 3, Ohio. 
FREE Sample! Big prost opvortuni 
with mening GigweLeetheDare. Mouse 
amber. switen pistes,” pictures, decals 
Feligiogs articles 
facturer, “Saadioon 
Kew Yor, 


gy 
approval, Wallace Brown, 
Bept. B-4. New York 10, 


FOREIGN Employment? Dist of 70 com- 
panies with foreign interests 31,00 or COD, 
Bore’ Service Institute, Box 3838. Mini 


reping ‘rms 
plified ‘System, Write Tax ‘Saver System 
Dept. B. Pt. Worth, Texas, 


"AGENTS WANTED 


ft Food Produc 
To, homes. Susceatuny send for 25 
Seare. ‘Big profs ‘Fowerful combination 


Hate ane make ses guy. Permanent tee 
eteals atts“ oontamns*over | peat business, Samples fur fre ter= 
Siem St ae Fiories open to Distributors, Motier ub- 
Bena ‘30e,, Standard Setence bara Products Co. 4139 Grand. Dept. Ps. 
1332. No" Paulina St, Chicago 2 Chieate 


agEROGR fi 
se Rena 
& Dials 
Bat 
SERRATE ood oma 
gat LO eh re 
zat gee eee 
can en 
See 


‘World War if 
rice, Auten te 
"aw 


"yahune ora 


made? 


CLD. AR 
colur-ilustPated” book "808 


BE frst: Get Tree details, Earn Bie 
money at howe. Spaie ume. Easy, pleasant 
exciting. unlimited. 1930 Adgline, Fresno, 
Gaittornia’ 

PREE! Big box acival fall see packages 
foods, groceries. home needs, sent! fob tae= 
tory. "ry them at home nnd show friends, 
World beating money taking opportuni 
‘Write Zanol, ‘Richmond 8. Dept, 8091+ 
Cineionau 3, Ole. 

‘ DRESS yours with every i you order 
for yourseit and Yamuy. “Amazing “new 
bonus 
Frock, 


~ EARN Big Money Fast! Sell Snest-quality 


averting’ work dniforms to garagen, face 
forien ‘ations. ete. ‘Free. selling 
EEtoppe, eps PS-348" Rochester tnt 


EARN Big Money. 21 Sushine Everyday 
cards. for $1 with beautiful toral Qined 
Stivelopen, Sensational value. Take onde 
lore, Coste 800: Sells $1. Also 1948 Sime 
Shine notes, birthday monogram stationer 
0 for si, Gite wraps, samples on approval, 
Write today. Gunite Art Tis Pulton Bt, 
Depts PSY New York City 
“STARTLING. sensational combination 
Bay solic, ie 

ae 
Monteose. “Dept 

‘BIG Brot, Quick sales, Automatic ada 
dng machine’ sels for $21.50" Your pram 
B18 @bWrite fuelling plan, Allie 2518 


‘CHEMICAL, apparatus Bary 
"Rant 


for samp, ‘B68 West 
New York. NY 

FREE catalog: Chemistry, Mine albay 
piolory. “physi. Tracey Laboratories, 
Evanston. 1 

LABORATORY — Supplies Chemicals, 


Glassware. etc. Jow ‘prices, Large cataloe 
Yee Microscopic Stain Catalogue 20e. Both 
for 25c- National Selentine Company. Es 
tablisied 1908, "2208W. North Ave. Chica- 
fo 47. tlinots 


‘COMPLETE Sui 
glemical346- 


‘CHEMICALS, ounce quantities appara- 
ata 0, Fleischer's Laboratories. 
set 40. Mass. 
‘CHEMICALS — Inorganic - Oreanic. all 
quantities, Laboratory equipment, al 
id 10¢ for catalog. Met & Co., 160 
‘side Avenue. Nutley. N. J. 


ea HELP WANTED 


og 06. Pieris 
ith Salt Lake Gly 4 


SELL Delicious Candies. Nuts Gum 
Immediate’ delivery. Write” Casterline, 
2031-SE_ Sunnyside,” Chicago 25. Il 


‘Dept P- Chicago 16. til 


SELL edvertisag bookies 
os etrages ieiiee iteratine, Wiberts 
Carthage. 1 


ier shoe wells of 


Dept. Wade 

‘BUILD. enjoy own ocal shoe business, 
Sell amasing new patentee Miracle Cush: 
fon Shoes, Complete tine entire family. No 


Ghippewa Pails. Wis 


Investment. experience. unnecessary, 
samples to producers, Free cutht. Paragon 


‘AGENTS—300% profit selling genuine 
gold window letters: stores and offices. Free 
Sauls Metalic Letter Co. 41 N. Clark 


TacAiaaia S The asi, Frontier 


Bo" “Box "883. Dept 
follywood 28. Calif. ae 


ADVERTISING Book Maicher—Camh Ta 
‘om Political Cart 


"y28 Columbus. Boston 
Wi 


Ligntning 
Reristee 118, 


SILVER cleaning. plating polish 

guid Ceussiver), Appty with cloth Ree 

ews silverplaied Ware. articles,  picces, 

Bilverpiates brass. copper. bronze. Female, 

Ile, selling representatives wanted. Part, 
NuProcess 


fall” time, ‘Products, Aurora, 
Hoss, 
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Grequr ‘Masatine Aponey”” Devt 
‘Mount Morris, Illinois. om 
“MAKE Money Fast_ showing exquisite 
greeting. ards) — ‘Birthday. Vaientine 
ister, weabpinas, Notes Stationery. Rule 

e time vAmasing prods. bones , Spe 


iB 


Yoany Hedenkamp. Dept, Peak 343 Broad= 


STARTS you in business 
es oni wool tncerting Costs you only 


“Catalog com 
Philip's Neckwear. 20 West 22nd St.. Dept. 
Brig, New York 16. 


Seana’ Loe’ inaiviau; 
Request Tree “aume imprinted 


stationery samples. free 32 page ‘catalog 


Sarda ‘Box 236AR) 
sylvanie, 


SCHOOL Seniors}! 
being “out wonder: 


Your 
Hewick-Selt ea 
graduation ‘name cards. Bigees 
Brontesif Gniy frm ving tree soutenir 


ost wi 


heet and card cane ont te out? Hurry 
uae otal? Craivearas, “Pittsburen 
jennayivania, 


~“BALESNEN, Earn $100.00 weekly, selling 
goin st pair ahocy datiy“Comniasion and 
children.” Ne. tavestinent. 


Experience Un- 


SELL Ultra blue stock signs to stores, 
1000 slogans” come 

Te cost 6. 

Sample free. “Lo 
Dope, 328. New Yor 


SS FIRE Exinquisher sels wholesale or | aise tend irce 42 page book telling now. 
z | Specialy salesmen ataeatine, Dept PS! 
aigect “Birekiiler™ ol Pranein, S3re salty Salesman 3 bt 
aa sas vans pa es: | _,RDUOATIONAL, ealesmanagar COCianG 
Je caras, New {948 ine, 30 bons recalling | Sours pele Oa, Slash commission fost 


{0c {9 $1.00 each. Flower-of-Month 
{tial ‘eationery. ret ame “imprinted 
Femembrance notes, Profits to 100%, Extra 
Bonus, Special offer. Write today for fea 
fure all-oceasion samples on approval and 
free name imprinted. Moral stationery sam~ 
ple. portfolios. Elmira Greeting Card Co. 
Moai, Elmira N.Y. 
SELL printing Lowest prices tm America 
‘Adamg-PS, 30 West Washington. Chicago 2 
DISTRIBUTORS Wanted For Unusual 
Products. Levine's. 1-8 Boulevard Sts~ 
Hon. New York 89. §.¥ is 
‘AGENTS Wanted for oar Slot Machines 
and coin operated amusement games 10 
every town and community, Sell to clubs 
‘thd homes. or start a Toute, Webb Distrib: 


den veme 
‘Write Ailes 


© SELL Prrto-Pols to every 
ble grower Shioned Or 


0 expe! 
ou, make ‘big 


{fest sate and Tutt creait on repent 


cai arp By = 
Fs a 
‘SEAR iy ou cay. pty | “uh hae nee Wie 
SORT Dani HA Guiabeeanas: | MARE momer a Ramee 1 
Binge Re gstiets ested a ies | “antagin mew" retin Sansa 
eth food foe doe Serra sectnent | utantace toh rad Spa eine or 


folder” "Thoms ‘Ferry ’Studios, 200. Ui 


ion, 
‘venti. Westfield Mass. 


sample. Pull information, Krueger. 
S12""Onkiand. Call 


AMAZING offer-—425 is yours Tor yelling 
ity $1.00 boxes of thisrey different. new 


to try. Write tod: 
Sued’ Go. Dept 
used 


inte "plains. § 


Tories” $1.00. (refundable) ‘bria 


HiFator bottle, literature, anies lan. United 
ech i 


sineo 

apna, advertising speciatis open for 

‘who can qualify. Write today. MW. Sine 
ton Co. Dept. PS. jaan date Ce 


ialed thaividualizea “buckles belts. cap 
badges, ‘te holders, flexible cap bands. 
2000 “tinbiems. to. choose from. Repeats 
Write today sbeciat outit offer. Wock-Past 
Company. Roanoke. Virginia, 

Soe PROFIT each Si iale! Sell eal moth: | 
proofing solution. Biaploy agents. Experi- 
eoee unnecessarj—we tell How. Kinford. 
Wayne 4. Penna. 

‘CHOOSE Your Own Future with im- 
porting-exporting. “Sell-buy abroad make 
To00% pret, Master world trade prmaci= 
pies quickiy. easily. Send $1 for two Bulle- 
Ring suppising ‘addresses of hundreds over 
seas "iirma. seeking connections. Money 
Fetunded if unsatished ‘Benko. 248-8 PIU, 
Bee Ney. 1 
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TURN 41.00 into $90,001 Pinten Rene 
S. Indianapolis 6. tndiana, 


Passe 
PACTORY rejects imported War pipes | 
gain; nittace “Anes, Rewuariy” 33.50 6 | 
Sinbo. “Helos mamitactoring. cost 2 cor | 
$00" setistaction. eearanteed.“Gaslores, | 
Dept PS" Brockton £4: Mace | 
EALERS Wanted (o sell sghing fackia: 
nen tawers tect dria: Bwenls Heres 
SEP Gison infeay. Minneapolis 9. Mien, 

“INFORMATION — Wholesale supply 
sources Monermaking pista. Increase Tour 
tScome. “Write Reyuata Service. “Smith: 
fad 3 Oho. 


69 HIGHGRADE SALESMEN 


‘States open. ‘Ale-Mail application, Prot 
Sot Seartin: 405° Panam Bigg. Portland 
Poreson. 

ADVERTISING Book Maiches—Worid 
vafwent direct sell taanuacturer of Aa 


WAR, Surplus Oil ranemissions input 
wwto2 hp. a 4000 t-p'm_ Output inanitely 
Fee linn Snes tunable 
Kec Harbor. G2 Garturignt. Box 883, 
Kegs Harbor. Michigan” La 


EDUCATIONAT. 
axb LNGERUOTION 


Rounoke 7, Va 


To, $30-840 week as trainc 

furigs ‘Learn, quickiy nt home 

Booklet tree. Chicago ‘School of "Nursing 
te Mad. ‘Chicago. 


‘WHY Don't You Write? Wriling short 
stories. articles. ‘ele’ will enable you to 
fear extra money. in your wpare time we 
Teach You to write the Way newspaber men 
earn" 1 


feriting 

Veternta’ ‘Training Write Todty! News- 

aber Institute of Ameriem, Suite. S608 

She Park Ave, New York iG NY" 
art 


“BECOME a Doctor of Paycholoey oF 
Metaphysics, "reach secret of contentinent. 
applnens "Win “degree ‘ot PsD. (ot MaD, 

‘mental worvies, Free book, College of 
‘Gniversal Truth $153-K N, Clark. Chicago, 


‘Ainariora. California. 


‘tervege, We supply sacha equipment on 
shppty ent on 
Ereait 300 heme nec soli saper 
her onecensary to stare We oo 


Sorvunity to owls pleeeant: prontable: bsti= 
Bess backed By world-wige Inguatry. Write 
Rawielgh's. Dept. B-U-PSC. Freeport, 


LEARN Plane Tuning, Prepare for Ca 
reer fn fascinating: profession, $5000 year 
casity earned. Real security. pleasant easy 
‘Work. No profession Paying sq well can be 
inastered 30 quickly. Natural Aptitude. 
fire to fet alvend chief requirements, Pro- 
Spectas ‘and full Siformation on request 
Harmony Schoo! of Piano Tuning. Box $62, 
Harrisburg. Pa. 


Beauistul” Ale 
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ime" Write for further partie 


PATENT Particulars" and 
evidence tte Sterling Buck. PS437 North 
‘Aventie. Baltimore 11" Md: 


FOR INVENTORS 
“INVENTOR'S Guide’ tree on Frequent. 
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FREE service to inventors with inven 


Hons for sale U.S, Industrial Research 


Committee. 23 Nelson Ave.. Staten Island 
oxy. = 


reseuary 1948 89 


POPULAR SCIENCE OPPORTUNITIES 


INVENTORS — Patent Laws encourage 
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Dies.” "World's. leading hobby 
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Duraclean and Duropreof are year- 
around services for which there is 
always a constant need. Free 
booklet and our first letter explains 
everything. Just mail coupon, 


EASY TERMS: 


‘A moderate payment establishes your own bu 
rnear—-puy balanee trom profs, We furnish el 
Tachines, folders, atore-cards, Introd tion 
Hips, "raler portfolio, demonstrators nd. enough 
ma te Sour TOTAL Investment. ¥ 


fan hat 
fdaya, dust 


our bughness operating Ima. very f 
‘the coupon, ‘No obligation, 
Copyright 1947 by 


DURACLEAN CO, 18-2 CT, Deer 


én 


ATarge-proft, lifetime business. and become finan 


Revive, Clean and Protect Upholstery and Rugs 


id, Ilinois 


‘no obligation to me, send booklet and letter giving full 


details: Tei"methow 1'may OWN n growing business of m3" Ow 


bailt upon 
Address 
city... 


The Man? 


and willing to wor YOUR OWN busin 

successful method: 

Ts a sound, stea 

profits (above mater 
Gay's 

learn -. Quickly established. 


isfled customers, 


‘and help finance you. You use 


ou to mail the above 


this 


‘of indivi 
Weil" establish you in 


Dealer Comments 


Kim Finished Fi 
Howie Not etary and 


Duraproof Immunizes 
against moths, beetles 


The patent protected Dura Be Wityons My bualne 
ice not only” kills moths 
petcbeetles ‘bu 


make fabrics nen-ea 


8. Ell 
tereated In the work 


— EASY to Learn 
Repeat and Voluntary Orders 


major source of income, Custom- 
fersare not merely satishied—many 
re enthused at results and 

tell Triends and ‘neighbors. 


Double Profits 


You enjoy large profits 


oth ‘materials and 
waka ‘aod sabemses. 
Sunt to reat Bovocecd 
Service yourself. You have 
Operation’ of 5" natocal 


41 gOUF, Best etter and 
Page. ituatrate 
Booklet» will explain 
everything —" there 
ea 'services, the walt- 
ng'market; how busl- 
nese grows: your large 
profits, easy terma and 
protected territory. 


Send for It— 
Mail Coupon 


—banenTED 


repruary 1948 93 


Successful telecasts of surgical operations show value of television to medical education, 


“Step up beside the surgeon—and watch” 


Not long ago, a radio beam 
flashed across the New York 
sky—and “carried” 7000 su 
geons into an operating room... 

Impossible? It was done by 
television, when RCA demon- 
strated—to a congress of surgeons 
—how effective this medium can 
be in teaching surgery. 

In a New York hospital, above an 
operating table, = supersenstive RCA 
Image Orthicon television camera tele- 
vised. series of operations. Li 
‘War normal, Images were transmitted 


con a narrow, line-of-sight beam... As 
the pictures’ were. scen the operating 
surgrons explained their techalques . «= 

The beam was picked up at a 
midtown hotel rried to RCA 
ictor television receivers. And 
on the video screens, visiting sur- 
geons followed each step of sur- 
gical procedure. Action was sharp 
and clear. Each surgeon was as 
“close-up” as if he were actually 
beside the operating table. 

Said a prominent surgeon: 
“Television as a way of teaching 


surgery surpasses anything we 
have ever had . . . I never imag- 
ined it could be so effective tntil 
Tactually saw it...” 

Use of television in many Bld 
surgical education fe only one ~ aro 
From advanced scientific thinking at 
RCA Laboratories. Progressive research 
is part of every instrament bearing the 
names RCA or RCA Vict 

When in Radio City, New York, be 
sore to see the rao an electronic won 
ders at RCA Exhibition Hall, 86 West 
49th Street. Free admission. Radio 
Corporation of America, RCA Building, 
Radio City, New York 20, N.Y. 


nd 


RADIO CORPORATION of AMERICA 
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The Voice of Science 


The First Scientist 


Was a Good Workman 


OBODY knows his name or his color or 

the shape of his head. But everybody 

knows what he did: he used his head to 
save his back. 

Perhaps he was alone and had hurt his 
back. Maybe there was some special urgen- 
cy, like a strong smell of tiger. There must 
have been some good reason why he tried 
thinking. Because thinking was harder 
than sweating. It still is. 

‘Anyway, there he was with a rock and 
a reason and an idea. Maybe he got the 
idea originally when a round stick rolled 
under his foot. The important thing is that 
he dared to try something brand new. 
That’s what made him a scientist. And he 
was a good workman because he didn’t 


shirk the hard part: whacking and rubbing 
the bumps off the log to make it roll. 

Every scientist, whether he measures the 
power of a fly's leg or fits something he 
can't see into figures, is always a good 
workman. And every good workman is a 
part-time scientist whenever he thinks his 
way around a tough nut instead of just 
batting it one. 

Next time you turn a comer in a car or 
hear a train rumble through, remember the 
gent in the fur pants who dreamed up the 
roller under the rock. He did a lot for you: 
he invented the wheel, brother! 


Rang Githzces 
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means /ipe //ppeal 


Pipe Appeal is that distinctly masculine 
appearance of the man who smokes a 
pipe! Thousands of men fill their pipes 
with Prince Albert Smoking Tobacco! 


means /rince/, Ibert 


CRIMP CUT PA'S © Prince Albert is the large: 


selling pipe tobacco in Ames 
Its choice tobacco is rich tasting 
.-mild and easy on the tongue. 
P.A. is crimp cut—specially treated 
to insure against tongue bite. Try 
Prince Albert! 


/ 
4, THE NATIONAL JOY SMOKE 


ey ge 100! ROLLS UP EASY, 
TASTES GRAND! 
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Popular Science 


Ready for the Big Squeeze... 


This hollow mass of rubber is on the receiving end of a 69-foot-high hydraulic 
ramrod. When pressure is put on, the rubber will bulge out into the doughnut 
shape of a giant tire for earth-moving tractors used in building highways and 
airports. These massive tires have 140 times as much rubber as those of the 
average passenger car, and weigh more than most automobiles. Hose dangling 
from top of this Firestone press connects with a “curing bag” used to shape tire. 
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GLASS FLOOR Sees TELEVISION 
FOR OBSERVERS VIEWING ROOM 


CONTROL 
OPERATOR'S 
BUSTER 


MAIN CENTRIFUGE CHAMBER 


chamber is centrifuge with 50-ft. steel arm rotated by 145-ton, 4,000-hp. motor, 


TUNNEL 
FOR EASY ACCESS TO MOTOR 


Lower floor houses laboratories that will analyze, help solve problems of supersonic flight, 
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TELEVISION 
SCREEN’ 


On the television screen, the doctor in charge gi 
@ continuous view of the subjec 


TELEVISION 
AND. 
X-RAY CAMERAS 


A motor-driven, tri 


cockpit to be adjusted to ony desired position. 


The huge centrifuge building. A tunnel facilitates the 
removal of the motor for necessary repairs. 


imbal mounting allows the 


By George H. Waltz, Jr. 
Drawings by Lester Fagans 


TAKING an all-out ride in, the Navy's 
newest laboratory “gun” will be like sit- 
ting astride a standard aircraft rocket as it 
starts toward its target. This “gun” is a hu- 
man centrifuge to end all centrifuges—a 
giant, high-speed merry-go-round capable 
of making a man feel like a bullet being shot 
from a rifle. 

Scientists will use the machine to learn a 
good many new facts about the physiological 
and psychological effects of high speeds and 
sudden changes in speed, They will do it by 
subjecting pilots to tremendous forces of ac- 
celeration and deceleration, As pilots and 
airplane manufacturers strive to bore deeper 
and deeper into the “no man’s land” of supe: 
sonic and super-supersonic flight, new prob- 
lems are arising. It is not now 'so much 
question of whether the plane will hold to- 
gether as: “Will the pilot?” 

What happens inside the human body 
when it is suddenly accelerated or deceler- 
ated? What happens if, while shooting 
through the air at 1,000 m.p.h., the direction 
is quickly changed as in a pull-out from a 
dive or in a sharp turn? What effects does 
high altitude, with its reduced oxygen, have 
on a pilot’s ability to withstand those forces? 
How will airplane instruments and equ 
ment stand up? 

It is to help dig out the answers to those 
questions and many other supersonic 
puzzlers that the Special Devices Center of 
the Office of Naval Research is building this 
$2,500,000 centrifuge—the world’s biggest 
and best equipped. It will be large enough 


D- 
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and spin fast cnough to subject anything 
placed in its test cockpit to acceleration 
rates as high as 10 G a second (the normal 
force of gravity is 1 G, or the normal weight 
of a person or object). It will be possible 
to develop accelerations as high as 40 G, 
just about twice the maximum G force de- 
veloped by any existing centrifuge. Such 
high G shots are not contemplated, however, 
for tests on human beings. 

Housed in a smoothly modern, 130-foot- 
diameter, circular building near Johnsville, 
Pa., the new G-gun will have a 50-foot steel 
arm whirled by a 145-ton, 4,000-hp. electric 
motor, Mounted at the outer end in multiple 
gimbals like the flywheel of a toy gyroscope, 
will be the test cockpit or gondola. 

A decompression chamber, a hollow 
sphere that clamps over the entire gimbal 
mounting with its cockpit, has been de- 
signed, With the chamber in place, air will 
be pumped out until the test subject is not 
only exposed to the G-forces of acceleration 
and deceleration, but to altitude conditions 
as high as 60,000 feet. 

The two-way gimbal system (a last-min- 
ute engineering change from the original 
triple-gimbal design illustrated on p. 99) is 
one of the most important features of the 
new centrifuge. Electric motors at the axes 
of the gimbal mountings will automatically 


100 porutar science 


In this pilot-escape device, the entire 
cockpit is catapulted out’ of plane. 
When speed of cockpit has been re: 

large parachute opens and 
erp gabon oop 


cocxerr 
CAPSULE 


c arava | 


‘Two versions of Navy's design for come-apart plane that enables pilot to escape at high speeds. 


keep the test cockpit in such a position as 
to eliminate most of the unwanted effects 
of acceleration, regardless of the speed of 
rotation. 3 

Seated in his observation blister hung from 
the ceiling, the centrifuge operator will have 
full control of the speed and gyrations of the 
test cockpit, This is made possible by the 
motor-operated gimbal mounting. An elec- 
tronic brain will control the speed of the 
main motor and its giant arm with hairline 
accuracy. All the operator will have to do is 
set the controls for the accelerations he de- 
sires prior to a test run, and the electronic 
circuit will take care of the rest. So quick 
and smooth will be the action of the drive 
motor that the test cockpit can be shot from 
a standstill to its top speed of 174 m.p.h., 
(40 Gs) in less than seven seconds! 


Television Tells Story 


Observers will be able to watch the man 
being tested at all times through the eye of a 
television camera mounted in the cockpit. 
Automatic recordings also will be made of 
such things as the test subject's blood pres- 
sure, his pulse, the amount of oxygen in his 
blood, and his brain waves. Although the 
current design does not include the high- 
speed X-ray motion picture camera indicated 
in the artist's drawing on p. 99, provision has 
been made for its future installation; this 
would give observers a running record of 
what happens to the man’s insides. 

The building housing the centrifuge will 
be a complete aeromedical experimental 
station. On the main floor, directly under the 


centrifuge, will be a darkroom, a surgery, 
and physiological, clinical, and biochemical 
laboratories, From these laboratories may 
come the answers that will help beat the 
problems of supersonic flight. 


Getting the Pilot Out 


One of the problems plaguing aeromedi- 
cal experts as well as supersonic plane de- 
signers, is that of getting the pilot safely out 
of one of these high-speed craft should it 
develop trouble at high altitudes. Here it is 
a matter of violent G forces in the form of 
quick deceleration, The pilot must be safely 
slowed down from the speed of sound to a 
speed that permits a safe parachute opening 
and descent. 

Until not so long ago, a pilot with a dis- 
abled airplane on his hands simply pulled 
back his cockpit canopy, bailed out over the 
side, counted 10 to get himself safely clear 
of the plane, and pulled the rip cord. But 
when plane speeds increased materially dur- 
ing the war, a powder charge was provided 
to blow the canopy free and make the pilot’s 
escape easier. Next, with even greater 
speeds, came the Navy's record-breaking, 
jet-propelled Skystreak with its detachable 
nose (PS., Mar. ’47, p. 93) and the ejectable 
seat that catapults both seat and pilot out 
of the cockpit. 

In planes flying in the transonic speed 
zone at high altitudes, however, neither the 
jettisonable nose nor the ejectable seat would 
be completely effective. Without some over- 
all protection against both the sudden brick- 
wall impact of a 700- to 800-m.p.h, slip- 
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stream, and the lack of sufficient oxygen, a 
pilot might be badly injured, if not killed, 
before he could open his parachute, 

One answer, Navy engineers feel, is to 
keep the pilot right where he is, securely 
strapped and braced in his cockpit, detach 
the whole as a unit or protective capsule 
from the rest of the plane, and then slow it 
down and lower it by means of a modified 
ribbon-type parachute. A ribbon parachute 
would be used rather than the conventional 
full canopy type to ease the cockpit to a slow 
speed instead of snapping it to a quickly de- 
celerated stop. 

In one pilot-escape device being consid- 
ered by experts at the Navy Material Center 
in Philadelphia, the pilot of a disabled high- 
speed aircraft would simply hit a convenient 
red-knobbed button with his hand. With a 
loud bang, the plane’s entire cockpit—com- 
plete with sealed canopy, oxygen supply, 
and pilot—would be shot up out of the plane. 
(See illustration on page 100.) Finally, 
after the speed of the cockpit had been 
reduced, a large parachute would auto- 


matically billow open and lower the cockpit 
to earth or to a safe altitude where the pilot 
could bail out and use his own ‘chute, 

A second design uses a jettisonable nose 
like the Skystreak, but develops the idea 
further, Its front or nose section also drops 
off, but instead of being open at the rear 
and merely providing a quick means of es- 
cape or bail-out, it is a closed capsule and 
has its own automatic parachute. A second 
automatically released ‘chute is attached to 
the main portion of the fuselage and slows it 
down, holding it back to prevent a collision 
with the detached nose. 

In a third version of the Navy's escape 
technique, a button touched by the pilot 
would fire explosive charges to split the air- 
plane into three separate parts—nose, cock- 
pit, and main fuselage with wings. Once 
free of the rest of the plane, the cockpit 
would drift to earth under its own automati- 
cally opened 'chute. As with the catapulted 
cockpit, the pilot could ride it to earth or 
bail out and use his own ‘chute when he 
reached a safe altitude. | END 


Big Glass Has a Rival 


I a modest effort to “jump the gun” on the 
giant 200-inch telescope being installed 
at Palomar Observatory, Southern California 
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amateur astronomers devised this unique 
open-air housing for their 21-inch ‘scope. 
Here one of the amateurs is examining the 
gears of “Palomar Junior.” A regular astro- 
nomical dome will come later. 


“Pocket ear” radio for receiving cues on tele 
vision stage evolved from “Man from Mars” 


Private Radio 
Cues Tele Shows 


ELEVISION actors and directors now 
get their cues over their own private 
radio network. In the National Broadcasting 
Company’s New York station, WNBT, in- 
structions from the stage manager, who sits 
in a soundproof booth, are broadcast on 
short wave and received inside the studio on 
small portable sets called “pocket ears.” 
The pocket ear, developed by NBC engi- 
neers William Hotine and Lou Hathaway, is 
the latest in a series of lightweight radios de- 
vised to replace the old system of relaying 
instructions—a telephone headset connected 
to the control booth by a long w 
new device is so inconspicuous it 
strapped under clothing and worn by actors 
hefore the tele 


Transmitter for Es ears is a small set on 
x 


side of a wooden fastened to studio ceiling. 
The box houses a public-address-system loud- 
speaker for issuing instructions during rehearsals. 


(left), and “Happy Hooligan” (center), Girl at 
right wears new, almost-invisible pocket ear, 


WNBT television director gets instructions from 
control booth over receiver strapped around 
his waist. Before advent of radio system, he 
had to drag long telephone behind him. 


~ d 
Disassembled view shows tubes and batteries 
of pocket ear. Instead of usual earphone, it uses 
an ear plug. Sound travels from receiver to plug 


over air-filled channel in a hollow plastic tube. 
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New Machines. Methods 
Help Rebuild Britain 


the Inventors 


esr 


Extra Wheels Prevent Miring. _ ging down in mud. Belt-driven by the rear 
A pair of retractable wheels has been in- 

vented by Kibbey W. Couse, of Newark, 
N.J., to help keep heavy trucks from bog- 


making the belt 
This increases traction. 


Hand Heater Thaws Pipes. A far Pulleys Help Guide Horse. An 
ery from the plumber’s blowtorch, this port- eager or unruly horse would be no problem 
able household heater is designed to free _ with the novel bridle patented by John D. 
frozen water pipes in only a few minutes. Telford, of Palmerston North, New Zealand. 
Clamping around a pipe like a large, elon- Instead of pulling directly on the bit, the 
gated claw, it surrounds it with electrical reins run through pulleys attached to it. 
heating coils. The device was invented by The mechanical advantage thus secured 
Francis L. Taulman, of Tulsa, Okla. gives the rider far greater control. 
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Airplanes 
ground, 
amuel S. Knox, of Long Beach, 

He has patented a landing strip 


believes 


Calif. 


Helping Pilots Alight. This radio 
landing aid will let a pilot “see” a fogged-in 
airport's lights. Invented by M. Delor- 
aine and G. J. Lehman, of New York, it 
picks up radio signals from each light, then 
throws the image pattern on a semitrans- 
parent screen through which the pilot even- 
tually sees the real lights in same pattern. 


formed of pneumatic 
could be powered to sp 
braked to shorten landing rolls, It would free 


ed wheels, which 
d take-offs and 


the plane of landing-gear weight, 


Airless Tire Saves Flats. Here's a 
tire you'd never have to change for a flat. 
Since it requires no air, it can't blow out or 
puncture. Its surface’ consists of closely 
spaced, teethlike treads, each separately 
spring-seated in the body of the wheel for 
the necessary bounce. It was invented by 
Joseph T. Murphy, of Akron, O. 
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Only artifici: 
on wire replicas 


part of the dioramas are clay 
s of the giant saguaro. Here a 
worker is putting finishing touches on the plant 
nature didn't supply in diminutive form. 


The desert itself supplies the other basic ma- 
terials out of which its realistic reproductions 
grow. Here a day’s booty—Indian wheat, tassels 
of date palms, tiny burrs—is sorted. 
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ws" a corner of the desert’ in your 
living room? The Knauff family of 
Tucson, Arizona, will sell you everything but 
the wind. And the miniatures are true to the 
colorful beauty of the original, because the 
sand, rocks, and plants come from the desert. 

First step in making these three-dimen- 
sional miniatures is the sky and mountain 
background, painted in delicate pastels. 
Next a concave foreground is packed with a 
wet, mudlike mixture that is worked to form 
roads and natural desert contours. To this 
base the tiny plants and fragments of col- 
ored rock are added, and the whole sprin- 
led with sand. Oil paints give the final 
color: dry grass tufts and dull moss become 
realistic greasewood and cholla; brilliant 
orange flowers appear on waving ocotillo. 

Although started as a hobby some years 
ago, these unusual pictures are today a 
thriving business. With a staff of assistants, 
the Knauffs have turned out more than 
,000- of the desert dioramas. 


Photor by Rey Mantey 


Making frames like those above from the skel- 


eton of the saguaro, a tall, treelike cactus, 
started the Knauff family in the business of 
creating these miniature desert scenes. 


Multi-Lift Moist 
Dumps Faster 


Tus giant Fruehauf trailer truck speeds 
dumping operations by allowing one 
truck to handle several trailers, The dump 
hoist, a telescoping, hydraulic jack, is 
mounted on the truck instead of the trailer 
and couples automatically, eliminating sep- 
arate hoists and hose connections. 

To dump a trailer, the truck just backs 
up to it; one automatic coupling hooks the 
two together, while another locks the hoist 
in place. Under 600-p.s.i. pressure, the hoist 
then upends the trailer box in a matter of 
seconds. Uncoupling of the trailer is the 
only manual operation required, 


As knob engages coupling, a half-socket cast- 
ing turns inward, as diagramed below, at left. 
AS hoist starts to rise, it is then pushed upward 


ea ai) 
18 feet tall, can lift « 50-ton load, 


be): 


As truck backs up to trailer, a V-slot guides 
hoist’s knobbed head into self-locking coupling 
at top of trailer’s hinged A-frame. Hoist is 
swivel-mounted for self-alignment with trailer. 


and locked in place. Close-up at right shows 
hoist locked in trailer’s A-frame. Note the close 
nesting of the retracted hoist sections. 


Hercules Hogs Harbor 
Wrrit port facilities dwarfed in the back 

ground, this photograph of the Hughes fly- 

ing boat dramatically frames its massive 


Backing Up the Cargo 
Hincep tail of the planned new Curtiss- 


Wright CW-32 would make possible the rear 
loading of very long or bulky shipments. 


propostions: Bis ntly flight tested (PS, 
Dec. 92), it is estimated that the 
400,000- ood giant will carry more 
than 500 ike or a total payload of some 
70 tons. Its eight engines develop 24,000 hp. 


Trailer shown in drawing above would per- 
mit the handling of the entire cargo for one 
destination as a single item, cutting delivery 
time. Freight compartment would hold 
household furnishings for 21 average rooms. 
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I'd like 
toseethem 
make... 


Drawings by Lester Fagans 


Evecybedy has his own pet ideo of some 


to see in general use. Whol is ¥ 

SCIENCE will pay $5.00 for every. such 
egpeston thar it except er publication.” Contr. Z 
eters eet bs einen soeee eer Two-Faced Clocks. On a bedside 
table between twin beds, such a clock could 
be read without neck-craning. A gear train 
would drive the reversed hands. Controls 
could be put on the rim.—Donis NELson. 


Weighted Pens. 
If fountain pens were 
made with a weighted 
cap, they'd land harm- 
lesslyonthatend when 
accidentally dropped— 
instead of on the point. 
Hence, you'd save the 
expense of a new 
point.—RaLrn Hanke, 


Individual Pipe Charges. Little A Power Scouring Brush. It could 
packets of tobacco conforming to the inner consist of a rotary wire brush on a stainless- 
dimensions of the average pipe bowl could steel flexible shaft running to an electric 
be carried conveniently and would provide motor. The unit should be mounted on the 
an easy loading method.-Epwanp Enric. wall near the sink —Jrt BENNETT. 


Car Headlights Higher. This would — farther ahead it would cast its beam without 
help keep oncoming drivers from being throwing light directly into the eyes of 
blinded. The higher the lamp is placed, the approaching drivers.—Frep Maris. 
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First torque shift on the road replaces 
the usual three speeds forward with 
an infinite number of gear ratios. 


By Devon Francis 


HUNDREDS of highways last year 

U.S. motorists watched a new kind 
of automobile whiz past them without know- 
ing they were witnessing what promises to 
be a major revolution in power transmission 
on wheels. 

Late last month the secret was out. Test 
cars had roamed the Middle West, the 
South, Rocky Mountain states, and Califor- 
nia for months. Outwardly each looked like 


a 1946 or 1947 job, but tucked between its 
engine and propeller shaft, in place of trans- 
mission gear: something called a 
“torque converter 
For passenger cars the torque converter 
may be the biggest stride in transmissions 
in a quarter of a century. Every major De- 
troit manufacturer is experimenting with 
some version of the idea. But for 1948, the 
Buick Roadmaster model has stolen a march 
on the industry 
The torque converter gives to vehicles 
th internal combustion engines the same 
ind of smooth power flow produced by 
steam engines and electric motors. It is to 
automobiles what the variable-pitch pro- 
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S23 A OD ae 
WHY TORQUE CONVERSION 
1S NECESSARY 


‘ONCE A CAR 1S ROLLING ON LEVEL GROUND, 

ENGINE'S PUSH IS ENOUGH TO KEEP CAR MOVING 
TORQUE CONVERTER 

(GEAR TRAIN) 


eur... 
ON A HILL THE DRIVING WHEELS NEED MORE PUSH, 
AND WE MUST HAVE SOME FORM OF 

TORQUE CONVERTER 


peller is to airplanes. It gives the motorist 
literally an infinite number of “gear ratios.” 
Tromp on the accelerator from a standing 
start, and the car moves off as smoothly as 
though you were releasing the brakes on a 
hill. Lift your foot, and it feels like a power 
boat cushioned by the fluid it floats i 

To see how torque conversion works, let’s 
start with how your engine makes the car 
move. The engine’s power means its ability 


Dynaflow transmission looks not unlike o 
ventional type when installed in car, but with 


cooler it weighs almost 50 Ib. more. Since it 
can multiply torque only about 2% to 1 as com- 
pared to 4 to 1 for low speed of average car, a 
geared low with ratio better than 4 to 1 is 
added to the Buick for emergencies. Torque 
converter uses eight quarts of special oil. 
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THIS 1S TORQUE 


TORQUE 


AND THIS IS TORQUE 
CONVERSION 
TORQUE MULTIPLIER 
rt OR CONVERTER 
x 5 we 
ToRQUE = 
LARGER GEAR mee 
MORE SLOWLY 


ere TORQUE 


to give your car a certain amount of push 
while making it go at a certain speed. T! 
push is given to a rotary crankshaft, so it is 
called torque. We can increase torque at 
the expense of speed or speed at the expense 
of torque. When we shift into low gear for 
sh—and not much speed, 
are increasing the engine’s leverage on 
the wheels. This increased leverage is called 
torque multiplication. It’s what an ordinary 
gear shift does, 
Hydraulic torque conversion means using 
a fluid to provide the proper ratio of speed 
and torque. The fluid supplies the proper 
ratios” in a complete absence of gears. 
With a torque converter you can say. of 
your gear ratios, as Jimmy Durante might 
say, “I got a million of ’em.” 


Substitute for Friction Clutch 


To get at the nub of hydraulic torque 
conversion, let’s examine the simple fluid 
coupling also known as the “fluid clutch.” 
It is only a substitute for a friction clutch. 
Chrysler, Oldsmobile, and some other cars 
have them. 

The fluid coupling consists of a vaned 
driving member and a vaned driven mem- 
ber working in an oil bath. They work 
exactly like a couple of electric fans placed 
face to face with one of them plugged into 
an electric outlet. One fan blows; the sec- 
ond fan turns with the blast of air from 
the first fan. This is a fluid coupling. It 
transmits motion without gears. 

But mark this point: No matter how ef- 


‘ONLY AIR CONNECTS THE FANS 
OIL WORKS THE SAME AS AIR 


ONLY OlL CONNECTS THE PUMP AND TURBINE 


BUT ...A FLUID COUPLING CANNOT MULTIPLY 
TORQUE, SOMETHING NEW MUST BE ADDED 


ficient the two fans are, the first can trans- 
mit to the second only the amount of torque 
or twist it has in its shaft. The second fan 
can’t be “geared down” through the fluid 
coupling to boost the twist. 

An automobile’s fluid coupling works the 
same way. It doesn’t “gear down”—it doesn't 
provide torque multiplicati If only a 
fluid coupling were put between the en 
and a car's propeller shaft, it would be like 
driving from a standing start through all 
speed ranges in high gear. The fluid cou- 
pling has to hitch into a ge 
equivalent when more “push’ 
wheels is needed than can be obt 
merely by depressing the accelerator pedal. 

That these gears canbe, and in some cars 
are, shifted automatically is beside the point. 
A gear transmission remains a gear trans 
mission. What Buick has done is to replace 
the gear transmission with a hydraulic 
torque converter that is at the same time 
a fluid coupling. 


ined 


Two Kinds of Oil Flow 


Now let's see how these two are com- 
bined. Interestingly enough, you can get 
torque conversion by altering the design of 
a simple fluid coupling. That's because of 
the nature of the oil flow inside the cou- 
pling. There are two kinds of oil flow, 
rotary and vortex. In rotary flow the oil 
swims in a circle with the centrifugal pump 
of the coupling (or Number One electric 
fan) and the turbine (or Number Two elec- 
tric fan). In vortex flow it moves in a spiral. 


LET'S USE THE ENERGY WE SAW WASTED IN 
THE DRAWING AT LEFT 


FLUID (AIR) MUST BE DIRECTED SO THAT IT HELPS — 


PUSH THE PUMP THEREBY MULTIPLYING ITS TORQUE 


At low rotational speeds of the coupling 
the oil flows outward from the hub of the 
pump to its perimeter. There, in vortex 
flow, curved blades catch it and toss it 
across to the turbine, as a basketball player 
would pass the ball to a teammate across 
the court, At the turbine side other blades 
catch the oil, The kinetic energy that is 
imparted to the oil by the pump is trans- 
formed into mechanical ‘gy as it hits 
the turbine. The turbine turns under the 
impact. 


Blades Act as Buckets 


Something funny happens right here. 
The blades of both pump and turbine act 
somewhat like buckets. To make the fluid 
coupling work, the buckets on the pump 
must be conc: in the direction of the 
rotation, while those on the turbine must 
be convex. 

Up to now the oil is willing and well- 
behaved. But suddenly it gets stubborn. 
It flows from the perimeter of the turbine 
down to the hub, and there some trouble 
starts. It still has a lot of kinetic energy, 
and on account of the curve of the turbine 
blades it proceeds to spew this energy 
against the blades of the pump. It acquires 
this reverse English in a caroming action 
off the turbine blades. The pump con- 
scientiously keeps tossing the ball to the 
turbine and the turbine keeps spitting in 
the pump’s eye. 

Getting torque multiplication from a fluid 
coupling just means making the oil help 
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RETURNING Olt 
BUCKS PUMP. 


rotation instead of hinder it at low speeds. 

This is how it's done: Stationary vanes 
called stators are interposed between the 
pump and the turbine. Short and stubby, 
these stators are snugged into the assembly 
at the hub, where the oil returns to the 


pump from the turbine. They catch the oil 
leaving the turbine, smack it smartly, and 
send it off in the right direction. 

Instead of bucking the pump, the oil 
its torque. 

Let's return to the example of the electric 
far If you grabbed the air as it left the 
second fan and piped it back to the first 
fan, and blew it against the blades of that 
fan to increase its torque, you would have 
torque conversion. This actually would be 
more twist at the shaft than the motor 
would supply by itself. In increasing its 
twist it would transmit more energy to the 
air it blew. The air would transmit more 
torque to the second fan. The second fan 
would get torque multiplication. And the 
source of this?—the energy in the air that 
otherwise would be wasted. 


Rear Wheels Get Added Push 


The same thing occurs in a hydraulic 
torque converter. The engine flywheel is 
bolted to the pump and transmits to it the 
twisting effort of the crankshaft. The oil 
flow boosts the pump’s twisting effort. This 
boost is transmitted to the turbine. The 
turbine experiences torque multiplication. 
It transmits that to the rear wheels as added 
push. The twisting effort of the crankshaft 
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or PATH OF 


IS TURNED IN DIRECTION OF 
PUMP ROTATION. THIS HELPS PUMP, 
MULTIPLYING ITS TORQUE 


‘TURBINE 
MORE SLOWLY 


THIS IS FINE AT LOW SPEEDS, BUT... 


‘Olt PRESSURE KEEPS TURNS 


STATOR FROM TURNING 


has been multiplied at the point where it 
is put to work. 

The evolvement of torque conversion by 
hydraulics early in this century was one 
of the world’s great advancements in the 
art of power transmission. It works beau- 
tifully in constant-speed engines. It is near- 
perfect for high-capacity reduction drive: 


High Speed a Problem 


But torque converters for automotive use 
were something else again. When engineers 
began fiddling with torque conversion for 
buses and passenger cars, they discovered 
that while the device worked fine at low 
speeds, at the higher ones the vehicles re- 
quired, the entrails of a torque converter 
would put the oi] into an uproar. As the 
rotational speed of the converter grew and 
the flow of the oil became completely rotary, 
the stators were only in the way. Power 
losses were colossal, and the outraged oil 
got hot enough to burn. 

Yet there had to be some answer to the 
problem. It would be ideal if the torque 
converter, efficient at low speeds, could be 
wedded to the simple fluid coupling, effi- 
cient at high speeds. If it could be done, 
the completely fluid transmission would be 
a reality. 

For the engineers, the fluid coupling itself 
was like money in the bank. That much 
had been accomplished. While the oil in 
the coupling did tend to slap pettishly at 
the pump when the accelerator went down, 
it “solidified” so quickly as a car gained 


AT LOW SPEEDS, BACK 
PRESSURE OF Olt 
AGAINST STATOR KEEPS 
IT FROM MOVING 


STATOR HUB 


STATOR IS SO INSTALLED THAT IY CAN ROTATE 
ONLY IN ONE DIRECTION — DIRECTION OF PUMP'S 
AND TURBINE'S ROTATION 


speed that for all practical purposes it pro- 
vided a mechanical connection between 
engine and rear wheels. 

The question was: What to do about the 
stators? What finally happened was fore- 
cast in Poputar Science in its December, 

/=SECONOARY STATOR 1 
PRIMARY PUMP. PRIMARY STATOR 
/- SECONDARY. PUMP 
FRONT Ol PUMP 
| -LOW-BRAKE BAND 
PHIGH-CLUTCH 
| -REVERSE-BRAKE BAND 
PLANET UNIT 


SPEEDOMETER 
PARKING BRAKE 
LREAR OL PUMP 


Lou pan 
LREVERSE-SERVO UNIT 


Lou screen 
Low BAND ANCHOR VALVE 


USTARTER RING GEAR 
LeRANKSHAFT 


Diagram of Dynaflow transmission reveals that 
turbine that drives the wheels is at end nearest 
,e, while engine-driven pump is behind 
; seeming contradiction is most efficient 
way to fit them in, Buick claims adequate 
engine brake when coasting as a result of the 
fact that the turbine then acts as a pump, and 
the pump as a turbine. Company cautions to 
push, not pull, car for emergency starting; other- 
wise it may accelerate suddenly into rear of tow 
car. While car is pushed, control lever should 
be left in neutral until 30 m.p.h. is reached. 


TURBINE 


AT HIGH SPEEDS, AS NEED FOR TORQUE 
DECREASES, Olt BECOMES “'SOLID" LINK 
BETWEEN PUMP AND TURBINE. PRESSURE 

ON STATOR DISAPPEARS AND STATOR SPINS — 
WITH PUMP AND TURBINE. TORQUE CON- 
VERTER BECOMES SIMPLE FLUID COUPLING. 


1945 issue (pp. 144-45), The stators were 
mounted on a wheel that could turn only 
one way-in the direction that pump and 
turbine rotated. 

That, in essence, is the new Buick trans- 
mission. So long as the torrent of oil needs 


Phantom views show the heart of the torque 
converter. In each, from right to left, are the 
primary centrifugal pump, secondary centrifugal 
pump, the two stator assemblies (darkened), 
Bnd Boally the turbine. Arrows on left drawin 
show what happens as car starts: pumps an 
turbine revolve in same direction; stators re- 


speed: as mark 
start free wheeling in the same direction as 
the pumps and the turbine. The device now 
acts entirely as a simple fluid coupling. 
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‘OVERLAPPING GEAR RATIO. 


Dynaflow torque conversion supplies the motor- 
ist with a “million gear ratios” instead of the 
conventional three, because the gradations in 
torque, or push, at the rear wheels are infinite. 


redirection, the stators stand their ground. 
They give a helping hand to the pump. 
The oil they feed the pump supplies torque 
multiplication, just like the conventional 
automobile transmission gearing. 

The pump declares its own dividend. 
When it needs a lot of help, it gets it. 
Through the turbine, it passes the added 
crankshaft twist on to the rear wheels of 
the car. As the car gets rolling and the speed 
of the turbine begins approaching that of 
the pump, the stators experience less pres- 
sure. The rear wheels demand less push. 
Less vi] flows from pump to turbine and 
back from turbine to pump. Torque multi- 
plication drops off. Presently there is no 
Pressure at all on the stators. They float, 
revolving freely nd turbine. 

The automobi ion, as such, 
disappears. Pump. turbine, and stators be- 
come a simple fluid coupling. 

Buick is not the first to use the floating 
stator. It was introduced on buses shortly 
before the war. But Buick is the first to 
refine the system for mass-produced high- 
speed passenger cars. Because emergency 
low and reverse require mechanical gear- 
ing, the Buick transmission as yet is not 
completely fluid. And as yet it is only op- 
tional equipment on the Roadmaster model. 
It costs more. 

Hydraulic torque conversion in principle 
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is not too complicated. It is extremely com- 
plicated in application. Buick’s stators are 
arranged in three stages. There is not one 
centrifugal pump but two, and the second- 
ary pump over-runs the primary in certain 
load conditions. Two gear pumps are re- 
quired to maintain oil pressure at various 
car speeds. A radiator is necessary to drain 
off excess heat from the oil. The system has 
a lot of other accoutrements. 

Buick is worried about getting an ade- 
quate explanation of torque conversion over 
to the public. If a man has to pay extra 
for something, he wants to know how it 
works. Buick must face up, also, to a 
slightly higher fuel consumption in the pres- 
ent state of the art. As for servicing, that 
will be a problem in itself for some time. 
Buick smartly began schooling its dealer 
repairmen in torque conversion transmis- 
sions two months ago. The wayside garage 
man is in for some midnight study, 


Smooth and Flexible Ride 


But listen to an expert describe torque 
conversion. Carl A, Lindblom, chief engi- 
neer of the White Motor Co., pioneer in the 
field, says: “. . . it offers torque multipli- 
cation and automatically provides a smooth, 
flexible ride comparable to the result that 
would be achieved if infinitely minute pro- 
gressive gearshifts were manually possible.” 

That means pressing on the accelerator 
is like opening the throttle on a locomotive. 

. It permits the power plant to oper- 
ate in its most efficient output range. It 
eliminates low-speed lugging and chugging 
in the critical detonation. (No ping.) As 
a result, better spark timing and higher 
compression ratios are possible . . . Vibra- 
tions of the engine and drive train are iso- 
lated and subdued. (Feels like sitting in 
your easy chair at home.) Vehicle life is 
extended, driver effort decreased, and pas- 
senger comfort increased.” 

That means that an automobile with a 
torque converter feels like an airplane in 
smooth flight. END 


Mike Blares Umpire's Decisions 


So Tuxr baseball fans in the bleachers. will 
know the umpire’s decision, Chas. H. Capp, of 
Philadelphia, has invented a smail microphone 
to be mounted inside the umpire's mask. Wires 
run to studlike terminals fastened to the sole 
of his shoe. When the umpire steps on a sunken 
contact block behind home plate, his voice 
is heard over the ball park's loudspeaker. 


Sand Sinks 
3 _ 
Oil Slick 
[amt thing in fire-fighting is a novel 
method that puts out harbor fires caused 

by burning oil slick by literally sinking the 
oil right out from under them. More im- 
portant, it removes the cause of such fires 
before they happen. Primarily a preven- 
tive, it was developed by the Navy follow- 
ing a serious oi ick fire at Norfolk, Va. 

Fine beach sand, heated to 700-800° F. 
in a revolving drum with a mixture of car- 
bon asphalt and fuel oil, is coated with a 
layer of carbon. When this is sprayed on 
the , highly inflammable slick, the car- 
bon, having an affinity for oil but repelling 
water, adsorbs the oily scum, which is then 
carried to the bottom with the sand. 

In addition to being inexpensive and easy 


to use, the carbonized sand can be sprayed Carbon-coated sand is poured into a standard 
,  sand-blasting pressure tank, A portable com- 


around pilings and between ships, there pressor can be mounted in a power boat for 
reaching oily spots hitherto inaccessible. Testing oll slicks under piers aod off shore 


‘The sand is blown onto the slick under an air The carbonized sand acts as a coagulant, clot- 
pressure just high enough to let it float without the slick into heavy, sand-laden jumps 
ing driven through. About a half pound of (above, left) that slowly settle to the bottom 
sand will treat a square foot of surfac (right). Even if disturbed, they will sink back. 


Costly waterfront fires, like this one at Nor- 
fol now be a thing of the past. In 
a ce val test here, 6,000 square feet of 
slick were treated and removed in four hours, 


ind blast scours slime-covered pilings, is ideal 
for such hard-to-reach places. ne cre- 
osoted wooden piers, often inaccessible, ‘have 
been the starting place for many a disaster 
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Ball Bearing Midgets 


‘Tue needle of a hypodermic syringe is the 
oil can that lubricates these tiny, non- 
magnetic ball bearings. Claimed to be the 
smallest of their kind in the world, they have 


Cricket is the name for this alarm wrist 
watch because the prowess of the tiny chirp- 
er of nature shamed Swiss designers into 
licking the problem of making a small pre- 
cision timepiece sound off. The trick was 
done by setting a tiny steel peg in the center 
of a thin diaphragm at the back of the watch. 
A hammer, part of the movement. hits the 
peg, producing a noise loud enough to waken 
a heavy sleeper. Made by Vulcain, the watch 
above, at left is made of stainless steel; the 
right is of gold, with raised gold nu- 
merals, Button next to the regulation winder 
controls the alarm mechanism. 
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been developed by New Hampshire Ball 
Bearings, Inc. The bearings are made of 
noncorrosive beryllium copper, and are ex- 
pected to find wide usage in electrical, elec- 
tronic, and industrial fields where freedom 
from magnetic influence is a factor. 


Motorcycle Gets Uplift 


Caterinc to two-wheel road jobs, this 
new hydraulic lift hoists a motorcycle to a 
working height and holds it firmly in place 
while the mechanic does an overhaul job 
from a sitting or standing position. The ob- 
vious advantage is that it eliminates stooping 
or kneeling while doing repair work. Hold- 
ing arms that clamp to the frame of the 
machine are adjustable. Another product of 
the Thoro Corp., of Batavia, Ill., is the col- 
lapsible windshield shown on the motor- 
cycle above. Rolling into a chromium tube, 
the shield works like a window shade, and 
can be raised and lowered as desired. 


Cooling Off the Cast 


Temreratunes must be kept down on 
Hollywood movie sets or temperaments will 
soar and makeup will melt. On a Technicol- 
or stage, the thermometer will rise to over 
100°, even on a winter day, unless some- 
thing is done about it. Latest wrinkle in 
keeping the stars smiling and their powder 
dry is a mobile air-conditioning unit, shown 
above, at left, mounted on a small tra 


Developed by C. G. Hokanson 
Los Angeles, one unit will lower the tem- 
perature as much as over an area as big 
as a town lot. Adjustable vents enable the 
operator to direct filtered, cooled air up 
toward the hot lights, or along the floor so 
that no air motion is present when action 
is being shot. Engineer at right, above, is 
adjusting a Freon water-cooled compressor. 
A 30-hp. GE condenser serves the two air 
conditioners of each unit. 


Nipples Slip On Easily 


Basy can almost put the nipples on his 
own bottle with the Nipple On, made by 
Denlows Instrument Co., Jersey City, N. J. 

Designed to let harassed parents change 
nipples without having to touch the bottle 
or running the danger of spilling it, the de- 
vice has tongs for removing the heated bot- 


tle from the sterilizer ( above). 
Four smaller prongs on the side are then i 
serted in the nipple, placed upside down in 
the bottle (center), and the handles are 
pressed together. This spreads the prongs 
apart, allowing the nipple to be picked up, 
turned over, and pulled down over the neck 
of the bottle (right). The prongs are then 
slipped out from under and removed. 
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How Cars Are Washed 
In Fast New Laundries 


OW you can have your car vacuumed, 

washed, and polished in less time than 
it takes to read this article. If you are in a 
hurry, you give your key to an attendant, 
walk to the cashier's window, and by the 
time you get change from a five dollar bill, 
your car, spick-and-span, is waiting to be 
driven off, More leisurely customerscan leave 


Attendant usi 


4 vacuum cleaner gives the 
car's interior a thorough going over. He then 
checks the whip antenna before sending the 
car on its way to the mechanical laundry, 


Here the car gets the brush-up. Seven brushes, 
made of iber that will not scratch, com- 
pletely envelop the car. Canvas spray’ ducts 
on top are lined with soft sheepskin fleece. 
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their cars in an adjoining parking lot from 
which they are picked up to fill in the laun- 
dry’s slack time. But even harried motor- 
ists often stay beyond their own three-min- 
ute car wash time to watch the spectacular 
blower-drier (PS, Feb. "47, p. 79). Made by 
Minit-Man Car Wash, of Detroit, Mich., the 
system is operating in many big cities, 


Bumper of a ear is hooked onto a 75-foot con- 
veyer chain that moves along the center of the 
floor. At the end of its brush, blow, and wipe 


trip, the chain is automatically disengaged. 


wp meow 'take overinwl ‘attack dhe'hard: 
to-get-at_places, h as bumpers and radiator 
Brille. The wheels, spun by a rotating tread 
already have been cleaned by the brushes, 


Straddling the laundry-line exit like a 
spider, this drier does its job with athe 

With a 60-mile 
excess water is soon gone 


over the car's surface 


Equals Pint of Air 
xeath, the average man inhales 
enough air to All a box three inches square and 


he takes in eigl 


with the wind. Finishers, using white turkish 
towels, dry out any spots missed by the blower. 
Windows are then polished, and the car is 
ready. Total elapsed time: three minutes. 


Hot Sun Means « Cool Earth 

Tue earth is coolest when the sun is hottest, At 
that time, the earth’s atmosphere is stirred up, 
and the result is increased evaporation, This 
means more clouds and therefore more rain- 
storms, with resulting coolness. 
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Land-Based Flat-Top 


Guns “fire” and plane propellers spin on 
this 44-foot scale model of an aircraft car- 
rier. Used for recruiting, she puts on a 
realistic battle action. Recorded explosions 
are accompanied by puffs of talcum powder; 


Tiny Tube Has Long Life 


Tus new midget dental X-ray tube, al- 
though not much larger than the tubes in 
your radio, is expected to take a 70,000-volt 
beating for 20 years. New feature in the 
tube is a copper hood surrounding the anode, 
which minimizes stray radiation that might 
blur the film. The hard glass of a small win- 
dow through which the X-rays are trans- 
mitted is ground to a thickness of 1/20,000 
of an inch. Made by Westinghouse, the tube 
is an improvement over a similar German 
one captured during the war. 
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an air compressor whirls the props of the 
tiny Wildcat fighters. Above, right, workers 


at the North Island Naval Air Station, San 
Diego, Calif., are putting the finishing 
touches on the superstructure, made of 
scrap aluminum, Electric motors elevate the 
guns and rotate turrets and radar antennas, 


Shaking Out the Coal 


shake” straddling the coal car 
above sets up a miniature earthquake that 
avalanches a 50-ton load through the hop- 
per bottom in about two minutes. Previously, 
from four to six men using sledge hammers 
and crowbars took as much as two hours for 
the job—and might damage the car. The 
shakeout, made by Hewitt-Robbins, Inc., of 
Passaic, N.J., is vibrated by the electric 
motor at left, and shakes the whole car. It 
is moved from one car to another by the 
five-ton hoist shown at top. 


Helicopter Flies ‘No Hands’. 


ABANE of helicopter flying has been the 
necessity of constantly manipulating 
the controls to keep the machine on an even 
keel. Airplanes would fly “hands off” but 
helicopters wouldn't. But now Stanley Hil- 
ler, Jr., of Berkeley, Calif., has produced a 
second version of his helicopter that will fly 
itself. (His first version was pictured in 
Poputan Science, November, 1944, p. 90.) 

The helicopter, called the Hiller 360 
model, is “inherently stable.” If it is put in 
a bank or glide and the pilot takes his hand 
off the control stick, the machine will re- 


COULECTIVE 
PITCH. 


The “servo” rotor, whose two blades look like 
two sections of a model airplane wing, is the 
secret of Hiller's new superstable copter. It 
controls the main rotor aerodynamically, 


turn to level flight. United Helicopters, Inc., 
of Palo Alto, Calif, which young Hiller 
heads, claims that the 360 is the first ro- 
tary-wing aircraft capable of doing this. 

The stick of a conventional ‘copter changes 
the blade pitch of the main (lifting) rotor 
by a multiplicity of push-pull rods. Hiller’s 
operates, instead, two blades of a small con- 
trol rotor. The control rotor, in turn, 
changes the blade pitch of the main rotor to 
control the attitude of the aircraft. In ef- 
fect, the control rotors act as an aerodynam- 
ic “servo.” It multiplies the pilot’s manual 
control just as servo motors on a fixed-wing 
airplane boost the commands given in the 
cockpit in passing them along to the ailer- 
ons, elevator, and rudder. 

A by-product of Hiller’s system is the re- 
duction of the amount of vibration in the 
control stick. Normally, considerable vibra- 
tion is fed back to the stick by the rapidly 
rotating lifting blades. Hiller says his con- 
trol rotor is self-damping, eliminating such 
vibration feedbacks. 

To connect his control stick directly to 
his rotor assembly, Hiller has replaced his 
between-the-legs stick with an overhead 
one (PS, Sept. '47, p. 93). Spring-balanced, 
the stick can be moved by a pressure of 
only 15 ounces. Like that of an airplane, 
it will always return to “neutral” when 
released. 

The 360 has a high speed of 105 mph, 
a cruising speed of 85 mp.h., can 
1,000 feet a minute, and can aay an 
miles in still air between refuelings. 


resruary 1948 125 


New Iludson 
Ings the Road 


Although the average man can look 
over the top, there’s lots of room for 
the big guys in this low-slung car. 


DY and frame are one in the new 1948 
Hudson—giving greater strength, rigid- 
ity, and passenger protection. Instead of an 
assembled body being bolted onto a built- 
up frame, the body and top panels are spot- 
welded to the horizontal and vertical mem- 
bers as shown in the phantom view above. 
Going further than Nash and Lincoln, pio- 
neers in the unified body field, Hudson runs 
the frame girders outside as well as inside 
the rear wheels, giving, in effect, invisible 
side bumpers. In fact, a large share of the 
$16,000,000 Hudson spent for current re- 


Tire changing is no problem, even though frame 
members are outside the rear wheels. With the 
car jacked up, the wheel goes under the girder 
after removal of a section of the chrome apron. 
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A single unit is formed by the body and frame 
of the new Hudson, the body panels being spot- 
welded to the frame structure, Notice that 
longitudinal girders are outside the rear wheels. 


tooling was charged against this new body. 


This -steel Monobilt body-and-frame 
has enabled the company to tum out a car 
standing only five feet high, but with plenty 
of room for even the long-legged, By placing 
the floor under instead of over the frame 
(PS, Jan, ’48, p. 133), Hudson engineers 
have come up with a low-slung car that has 
plenty of headroom, ample road clearance, 
and “the lowest center of gravity of any 
U.S. automobile.” Engines of the new mod- 
els have either six cylinders with 121 hp., 
or eight cylinders with 128 hp. 


Space and comfort are both found in the rear 
seat. An arm rest for two persons folds down 
when needed, and recessed door controls give 
a full 66 inches of usable width inside the ¢ 


Reserve brakes Letts extra safety. At 
point 1 the hydraulic system ordinarily gives 
ull stopping power, but if you have to press 


the pedal to 2, mechanical brakes take over. 


Rear passengers ride ahead instead of over 
the wheels. To provide space for this, the 
engine was placed farther forward. “The 
wheelbase is 124 inches; length, 207% inches. 


Since the floor is under the frame instead of 
on top, the Hudson has ample headroom, 
even though its height is only 60 inches. 
Over-all width of the new car is 77 inches. 


L___snex paos. 
Box-tspe jack pads are found gn the frame 
just behind the bumpers. Seated securely in 
these, the jack cannot slip. The rear bumpers 
are bolted directly to the frame of the car. 
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STEAM TO 
TURBINES 


wear 
Nuclear research piles give preview : EXCHANGER 


of methods that may be used to make 
tomorrow’s electri 


You-—as a citizen—own a part of the 
24-billion-dollar atomic-energy industry. Al- 
though your individual share is only one in 
143,000,000, it is probably the most impor- 
tant single thing you owa. It provides the 
snost powerful weapon in our arsenal for 
wu, promises cures for many diseases, and 
will eventually furnish cheaper electricity 
and transportation. 


OU’VE heard a lot about atomic energy. 
But you probably have a lot of questions 
because s0 few people have actually seen an 
atomic cgine. Well, I have. I was one of 
sumii “voup of reporters who saw two 
nuclear piles early this winter. While they 
were operating, I touched them, stood on 
top of one, saw it turned on and off, watched 
as “hot” radioactive materials were taken out 
of it. So maybe I can help you visualize the 
process and get rid of some of the mystery. 
Let's imagine you have just gotten a job 
running an “atom furnace.” Sure I mean 
you! Some day such jobs will be as common 
as locomotive engineers. The engines of the 
future will be like the experimental piles I 
saw at the Argonne National Laboratory, 
which the University of Chicago runs for 
the U.S. Atomic Energy Commission. 


Atomic power plant of future may look like this 
drawing. Some shielding omitted to show details. 
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The laboratory is hidden in a forest pre- 
serve on the outskirts of Chicago. You go 
through the guarded gates, pick up your 
badge and protective radiation detector. 
Your place is at the back of the room at a 
panel crowded with meters and dials. When 
you arrive, you find the pile shut off. Bring- 
ing it up to power will be your first task. 
You do this by turning a little crank that 
sends electrical signals to special motors 
called Amplidynes. 

The Amplidynes slowly pull cadmium 
control rods out of the pile. Atomic fission 
starts, and increases rapidly in intensity as 
the rods move farther out. Cadmium is a 
metal that soaks up neutrons, Since neu- 
trons are the bullets that split uranium-235 
atoms, pulling the rods out permits more 
bullets to fly around and more atoms split. 
Sliding the rods in cuts the bullet supply 
and reduces the fission. Sliding them all the 
way in stops it cold. 


Watch the Birdie 


You keep your eyes on the scale of the 
galvanometer (a sensitive ammeter) while 
adjusting these rods. A spot of light moves 
across the galvanometer’s translucent scale, 
indicating the power level. It takes some 
careful back-and-forth cranking of the con- 
trol handle to get the pile to exactly the 
power you want, but once you hit it, auto- 
matic control equipment takes over and 
keeps it there. 

A number of detectors, sensitive to radi- 
ation, are built right into the pile. When 
they notice any change from the desired 
power level, they signal the Amplidynes to 
adjust the control rods. In an emergency 
the detectors signal other Amplidynes oper- 
ating shut-off rods, which move into the pile 
with a resounding clump and stop it. 


Cheaper electricity is the ultimate peacetime 
promise of nuclear energy. No power pile has 


yet been built, but most physicists think one 
could be made’ if proper construction materials 
are found. It may be many years, however, be- 
fore atomic power is less expensive than coal. 
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How Man Can Use the Atom 


Typical of experiments with pile is this test 
of Tneutron-absorbing ability of various, mate- 
nals. Spectrometer (gunlike device) sorts the 
neutrons from the pile (rear) according to speed. 


The automatic controllers leave the oper- 
ator little to do except watch the dials and 
wait until the intercom squawks an order to 
change the power level. The pile is right 
behind , but all he sees when he turns 
around is an eight-sided concrete block 
about as big as a small two-story house— 
with no windows or doors. 

Even when the pile is yielding full power, 
300 kilowatts, the only sound is a faint 
background hum—and that is only the fans 
in the building’s heating system. Occasion- 
ally there is a whine as gears in the control 
boxes move to adjust the rods and keep the 
power level steady. 

You can also see some piping right behind 


(2) 


Plutonium for a bomb so powerful that one 
can destroy a whole city is made in an atomic 
pile. Neutrons transmute the natural uranium- 
238 to the man-made element plutonium, which 
fissions as does uranium-235, Minute traces of 
natural plutonium have been found. 


your operating position, These are the in- 
let and outlet pipes for the water-cooling 
system. The water, which keeps the pi 
from overheating, does not run into the pile 
itself (the neutrons would make it danger- 
ously radioactive if it did), but flows through 
pipes behind a concrete shield, where it 
absorbs heat through a heat exchanger from 
another set of pipes containing heavy water, 
which looks and tastes like ordinary wate 
but contains a special kind of hydrog 
twice as heavy as ordinary hydrogen. The 
heavy water does flow in and out of the 
pile (but not outside the shield), taking the 
heat out. The heavy water is radioactive, 
but does not affect the cooling water. 


[Ze 


Medical research has benefited greatly from 
the radioactive isotopes manufactured in the 
atomic piles. These isotopes can be used in 
place of im in treating diseases (they are 
cheaper and often better) and as tracers to tell 


where substances go inside the body. 


ng it shoulder operate electrical circuits that 
just cadmium rods to raise or lower power 

vel. This is the control room for the | KW 
graphite pile at Argonne National Laboratory. 


Some system of this kind will be needed 
to get the heat out of an atomic pile designed 
to furnish electric power, for a power pile 
is simply a heat-making machine, just as a 
coal furnace is. 


Wanted: a Better Heat-Transfer Fluid 


An efficient power pile must operate, 
however, at much higher temperatures than 
Argonne’s low-temperature research pil 
Heavy water, a very satisfactory heat-transfer 
fluid at low temperatures, will not work so 
well at high temperatures. Some other fluid, 
which can stand high temperatures and ab- 
sorb few neutrons (so that it doesn’t inter- 
fere with the chain reaction) will have to be 


a 


As a research tool, the atomic pile is expe 
saul cannits oafaecer eomaiee Dae 
ing above shows what happens when a'neutron 

a nitrogen nucleus in a cloud chamber—it 
Knocks an alph particle out (light line}, and 
the rest of the nucleus recoils (heavy line). 


renruary 1948 [31 


used to transfer heat out of power piles, but 
what that material will be is still a question. 
That’s one reason nobody has built a real 
power pile yet. A good heat-transfer fluid 
will probably be found among the metals 
that melt easily—bismuth might be a possi- 
bility. 

Heavy water also has another job in this 
particular pile. It is the moderator that 
slows down the neutrons enough to keep the 
chain reaction going. It is one of the few 
materials that make good moderators. 

‘At Argonne, the space around the pile is 
cluttered with instruments, for this is a 
physics laboratory—it even smells like one. 
‘The pile is being used simply as a machine 
to produce neutrons, and the neutrons are 
being used in attempts to find out why 
atomic nuclei act the way they do. 

Neutron beams for research come out of 
the pile through small holes in the thick 
concrete wall. When not in use, these are 
closed by cadmium plugs. Before a hole is 
opened, the area where the beam will shoot 
out is carefully roped off and the instrument 
setup checked by a “health-physics” inspec- 
tor. He also tells the scientist conducting 
the experiment how long he may work there. 
For this beam can be as dangerous as X-rays: 
at can’t be seen, or smelled, or heard, or felt 
and its deadly effects pile up over a period 
of time. 


Life with an Atomic Pile 


If you keep out of the way of the research 
beams, however, you are perfectly safe. No 
neutrons leak through the thick concrete 
walls of the pile. According to Dr. Walter 
H. Zinn, Argonne’s director, you could set 
up housekeeping beside the pile and live 
there safely the rest of your life. A radiation 
counter held flat against the pile wall clicks 
slowly, registering only the cosmic rays that 
shower the earth everywhere. But when the 
counter is held in front of an open beam 
hole, the clicks speed up until the counter 
chokes, no longer able to keep track of the 
vast number of neutrons emerging. An 
atomic power pile, of course, would have no 
holes for research beams and would be still 
safer. 

The only other place where radiation can 
get out of the pile to cause harm is at the 
“thimble,” a hole surrounded by lead blocks 
on the roof of the pile. Through the thimble, 
materials can be inserted into the pile to be 
bombarded by neutrons and turned into the 
“tracers” that promise so much in medical 
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To get “hot” material out of the pile, scientists 
fish for it with grappling tongs, pull it up 
through the “thimble” (lower sight) and into 
the “lead coffin” (bomb-shaped container), 


research (see “Mail-Order Isotopes,” PS 
Nov. "47, p. 87). The pile is shut off when 
the thimble is opened, so that few neutrons 
pop out, but many deadly gamma rays 
escape through the hole. 

Even so, there is little danger, thanks to 
meticulous safety measures. The raw mate- 
rials are placed in small aluminum cans and 
lowered into the pile with a long flexible 
shaft having claws on its end—a gadget much 
like a plumber's snake. 


Snakes and Coffins 


Getting the materials out of the pile after 
they have been made radioactive is more 
tricky, for each small can may give off as 
many killing gamma rays as 1/6 ounce of 
radium. A “lead coffin,” a bomb-shaped 
lead container that can be opened top and 
bottom, is lowered over the thimble and 
opened. The snakelike tool then drops 
through the coffin and thimble into the pile, 
picks up the isotope can, and pulls it into 
the coffin. The bottom door of the coffin 
then is closed, the snake freed from the can, 
and the top coffin door closed. The “hot” iso- 
tope is thus surrounded by six inches of solid 
lead and can be carried safely anywhere. 

Some opening like the thimble will prob- 
ably be standard equipment even in a power 
pile. Most experts think that radioactive 


Another way of getting things in or out of the 
pile is with this compartmented slide. The man 
at right is measuring radioactivity of newly 
made isotope, which is inside can held in tongs. 


isotopes will be a profitable sideline for 
power companies. And besides, there will 
have to be some way to take out used-up 
uranium and put in fresh fuel. Uranium 
replacement is not a problem with this pile, 
since it operates at such low power that 
the original charge will last about 30 years. 
But a commercial atomic power plant will 
run at a much higher power level and need 
new fuel—though not nearly so often as a 
coal furnace does. 


Pile No, 2 Is Right Across Hall 


Argonne’s second pile is set up in a simi- 
lar room just across the hallway. Atop it is 
an enclosed room—another building within 
a building—in which experiments are con- 
ducted with the neutron beams coming up 
through holes in the floor. There are no 
holes for beams in the sides of this pile. Nor 
is there any special cooling system, since this 
pile operates at only one kilowatt and doesn’t 
make much heat. Instead of heavy water, 
the moderator that slows down neutrons is 
graphite (the “lead” of lead pencils), and 
this will probably be used in atomic power 
piles, too. Recently, however, a controllable 
pile using plutonium and fast neutrons has 
eliminated the moderator, so it may not be 
needed in power piles. 

Some of the metal parts used around the 


Materials that lose their radioactivity after a 
few seconds and so must be handled quickly 
are shot in and out of the pile through the 
rabbit” pipe. Helium gas furnishes the push, 


Argonne piles—such as the long-handled 
tongs that hold materials in the neutron 
beams—are made of aluminum, because 
aluminum absorbs few neutrons. But alumi- 
num would not be much good in a power 
pile, because it would melt at the high oper- 
ating temperature. This is another of the 
tough problems facing the designers of 
atomic power plants. Steel can stand very 
high temperatures, but absorbs so many 
neutrons that the chain reaction would stop, 
or at least become very inefficient. One 
metal that meets both temperature and 
neutron-absorption requirements is beryl- 
lium. Unfortunately, it's rather scarce and 
hard to work. 

Research aimed at filling these gaps in 
engineering knowledge has already started 
at several of the Atomic Energy Commis- 
sion’s laboratorie 

How long will it take? Some scientists 
estimate only two years will be needed to 
make the first electricity from atomic energy 
—experimentally. Uranium may not com- 
pete on a dollar-and-cents basis with coal, 
however, until much later. Where cost is 
not the most important factor, you may see 
atomic power fairly soon. Uranium-fueled 
battleships and submarines, able to cruise 
for years without refueling, may be afloat 
within five years. END 
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ApapTep from the ski tow, this overhead 
trolley system gives tired coal miners an 
“assist” up a steep hillside from the mine en- 


Gates Grasp Boxeargo 


Tue latest Pennsy boxcars, 10 to 20 feet 
longer than standard, not only carry extra 
big loads but deliver them in better condi- 
tion. To prevent shifting, the steel gates 
shown above are locked across each section 
after it’s loaded. Hinged shelves drop to 
form an upper floor that keeps the top half 
of the load from damaging the lower part. 
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trance. A worker simply grabs a rod travel- 
ing at 180 feet a minute, and hangs on until 
he reaches the top. The system was installed 
by the Link-Belt Co. at a Jones and Laugh- 
lin mine in Washington County, Pa. 


yoni! 

meororet 

revue 2 
wae 


New Calculating Wizard 


EDSAC, a British cousin of our electronic 
mathematical brains, such as ENIAC and 
EDVAC (PS, May '47, p. 95), will handle 
10,000 multiplications a minute. Now under 
construction at England’s Cambridge Uni- 
versity, EDSAC will remember details of 
calculations and use “judgment” in choosing 
the best way to reach a result, 


A wad of cotton held over the throat of a supersound generator q 


Silent Sounds Are Hot 


A Pied Piper is coming to your house 
whose lethal tunes are too high- 
pitched for you to hear. 


PS photos by W.W. Morris 


OUNDS, so high-pitched that you cannot 
hear them, sterilize food, mix paints, kill 
germs, clear away fog and smoke, and wash 
clothes. In the not-too-distant future such 
sounds may also keep your home free of in- 
sects, mice, and rats. To fill a room with 
such inaudible, useful noise, you may sim- 
ply plug a “silent sound generator,” no larger 


than a small table radio, into an ordinary 
electrical outlet. 

The relatively new field of research that 
promises you such convenienc Cc 
“ultrasonics.” Scientists specia 
are finding countless uses for their s 
“supersounds.” It would be difficult to name 
an industry in which some application of 
supersounds cannot be employed. Ultrasonic 
experts hesitate to draw any limiting bor- 
ders around the field that they are ex- 
ploring. 

Every sound is a vibration or wave. Sound 
waves in the air are like the ripples that 
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form on a pond of water when you drop in 
a pebble, and the pitch of any sound de- 
pends on how many waves are formed per 
second. The fewer the waves, the lower the 
frequency and pitch; the greater the num- 
ber of waves, or cycles, every second, the 
higher the pitch. Hit the lowest key on your 
piano’s keyboard and the sound you hear 
is produced by 27 waves a second. Touch 
the last key at the high end and you set up 
3,500 waves a second. 


No Limit to Number of Sounds 


Theoretically, there is an unlimited scale 
of sounds, They range from the extremely 
low-pitched sounds that might be produced 
by a fraction of a wave a second to ex- 
tremely high-pitched sounds developed by 
an infinite number of waves a second. The 
human ear, however, is sensitive to only a 
small part of this sound spectrum. The low- 
est note on a large organ—about 16 waves 
a second—is about as low as our ears can 
hear, Eighteen thousand waves a second is 
about the normal ear’s upper limit. Above 
that is the realm of ultrasonics. 

‘Supersounds in that fascinating realm can 
be produced either electrically or mechan- 
ically. In an electrical system, high-fr 
quency alternating current is passed through 


tence in use at Penn State College. The 
nician, with his hand on a compressed air 


valve, wears special ear_pluj protection 


when the siren is operated in the eal le range. 
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a small quartz crystal. This causes the crys- 
tal to expand and contract rapidly to set up 
the ultrasonic waves. The action is similar 
to that of a crystal-type loudspeaker, This 
type of generator can produce supersounds 
with frequencies as high as 12,000,000 
cycles a second. But the effective range of 
these sounds is so short that the vibrations 
must be transmitted either directly, by ac- 
tual contact with the material to be treated, 
or indirectly, through the almost incom- 
pressible medium of a liquid. 

‘A mechanical supersound generator can- 
not produce such terrifically high frequen- 
cies, but can beam its vibrations through the 
air so effectively that its ultrasonic effects 
can be felt at some distance. 

Typical of the mechanical silent-sound 
producers is a “supersiren” now being used 
experimentally in the Acoustics Laboratory 
of Pen ania State College at State Col- 
lege, Pa. It was perfected by C. H. Allen 
and Dr. Isadore Rudnick in cooperation with 
Dr. H. K. Schilling, the laboratory’s director. 
This supersiren is capable of producing in- 
audible sounds with frequencies as high as 
34,000 cycles a second—about twice the 
pitch that can be heard by the human ear. 

Compressed air forced into the siren’s 
pe through 100 


Here the ingredients are prepared to brew cof- 
fee with silent sound. The waves coming from 
siren’s throat, vibrating 18,500 times a second, 
will quickly boil the water. 


small, conically shaped holes spaced evenly 
around the siren’s head. But before the air 
can escape, a whirling, sawlike rotor with 
100 U-shaped teeth chops it into tiny puffs 
or pulses. Each puff becomes a sound wave, 


and what comes from the siren’s throat is 
sound. Since the rotor, or air chopper, is 
rotated by a variable-speed electric motor, 
the experimenters, simply by varying the 
speed of the rotor, can run the gamut of 


ple peration, the supersiren shown 
above is just a glorified hig! grinder 
in which a stream of air replaces the meat. It 


er part of the laboratory-made coffee pot 


is placed inside the throat of the supersiren, 
with the funnel that holds the coffee sticking 
out. Water will boil in less than six minutes. 


chops air into rapid-fire puffs to produce high- 
frequency sounds the same way that a biey 
or fire-engine siren produces audible howls, 


Here bottom flask part is wrapped in a wad of 
lass wool preparatory to coffee-making) demon- 
stration. The glass wool absorbs the sound ei 

ergy, becomes hot, and in turn heats the water. 
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Marbles are floating on sound in this demon- 
stration of the siren’s power in the audible range 
(about 3,000 cycles a second). For protection, 
operators must wear ear plugs and rubber muffs 


sound through the audible range to the in- 
audible. At 1,800 r.p.m. the siren produces 
an audible sound of such intensity that the 
average observer with ears unprotected is 
stunned—and sometimes nauseated, 

When the rotor speed is boosted to 11,000 
rp.m., sound is still there but its frequency 
is above the ear’s ability to hear. Finally, as 
the rotor reaches its top speed of 20,000 
rp.m., it silently screeches a supersound 
produced by more than 30,000 waves a 
second. 


Sound Waves 


jan Burn and Boil 


The sounds that this supersiren produces 
can be used to do an amazing number of 
things. Hold a piece of cotton over the 
throat and it bursts into flames in a few sec- 
onds. Put water over it and it boils in a 
matter of five or six minutes. Its sound 
waves will even pop com. 

Sound is energy, and the energy coming 
from the siren’s throat is equivalent to about 
two kilowatts—enough energy in the elec- 
trical sense to light 50 ordinary 40-watt 
household electric lamps! That energy can 
be put to use in many ways. 

The waves can kill germs, bacteria, in- 
sects, and rodents literally by cooking them 
with the sound energy that their bodies ab- 
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This experiment shows how supersound can 

spel fog. At left is tube of water vapor before 
the siren was turned on, At right is the same 
tube 3% seconds after the siren was turned on. 


sorb, If just the right frequency, or range 
of frequencies, is used, sound can scare 
birds, insects, and other pests. It can 
fe soot and dirt from the air to 
help keep our cities clean. Directed at 
clothes, it can shake the dirt loose more 
effectively and in less time than any conver 
tional washing machine or vacuum cleane 

At least a dozen large dairies are using 
the vibrations of sound waves to homogenize 
milk. Similarly, manufacturers are testing 
the abilities of sound to mix paints, blend 
face creams and salad dressings, and pro- 
duce permanently “shaken-up” medicines, 

In California, at the Navy's landing-aids 
testing station near Arcata, a giant sound 
horn is being perfected to jar fog particles 
into rain drops as a means of dispersing fog 
over airports. 

Supersounds also are giving manufactur- 
ers and maintenance men a quick and sure 
way of checking metal parts, Supersounds 
vibrating millions of times a second and 
aimed at a part being tested bounce back 
when they hit a flaw and indicate the im- 
perfection to the machine’s operator. 

Medical researchers and manufacturers all 
hope that the silent sound experts with their 
supersirens will be able to help them solve 
some of their unsolved problems. END 


CONVENTIONAL 
TRUCK wa 


AIR-COOLED 
DISK ATTACHED 
TO EACH WHEEL 


BRAKE-A 
‘CYUNDERS 


Trains Get a Brake 


New disk brakes stop a train so silently 
and smoothly that the passengers scarcely 
feel it when the engineer jams them on in 
an emergency. Developed by the Budd Co., 
of Philadelphia, they will halt a 100-m.p.h. 
train in than 00 feet without a jolt— 
or damage to brake or wheels. That's 1,000 
feet less than is required by the best con- 
nal clasp-type brakes. 

Main problem in designing the new brake 


Junior Station Wagon 


Tuts all-steel, four-passenger Crosley sta- 
tion wagon is small but roomy—and it sells 
for less than $1,000 at the Marion, Ind., 
factory. With the rear seat removed, there 
is a 26-cubic-foot space for baggage. A 
commercial version of the station wagon, a 
lightweight panel delivery truck, has a 
quarter-ton carrying capacity. 


was to get rid of the immense heat gene 
when the shoe gripped the disk. By u 
two small, lightweight shoes insulated with 
asbestos the heat is forced into the i 
disk, This has multiple cooling fins to throw 
off the heat as it revolv 

The new brake is said to last 10 times as 
long as one with cast-iron shoes, and to 
double the life of the wheel. There is a 
minimum of parts, and the simplified design 
permits the shoes to be changed quickly. 
Brake linings last up to 105,000 miles. 
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aa What's New in Aviation 


Testing Built-In Jato. . With three 
of its 18 auxiliary rocket motors going off 
in a cloud of smoke, Boeing’s XB-47 nears 
the end of its preflight tests. The six-jet 


Double-Decker in the Making. 
The two-story fuselage of a Stratocruiser 
while still under construction serves as a 
classroom for air-line men. They take a three- 
week course to get acquainted with the 67%- 
ton plane before it starts passenger service. 
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bomber (PS, Dec. "47, p. 94) is the first 
plane to have jet-assisted-take-off units built 
into the fuselage. They provide a total of 
18,000 pounds of thrust. 


~ a 


Ramjets Hoist “Little Henry.” 
Two small ramjet units, one at the tip of 
each rotor blade, power this McDonnell 
helicopter, first of its kind. In flight (top), 
the Air Force's “flying motorcycle” does 50 
m.p.h., carries 300 pounds. 


British Neweomer. The elongated 
Bristol 171 is Britain's first commercial heli- 
copter. A four-seater, it is designed to do a 


Finger-Tip Flying. Ne: 
no-hands piloting is this tiny control unit 
that makes a plane respond to finger-tip 

ure, It is part of a lightweight, all- 


automatic pilot developed for the 
Navy by General Electric. 


variety of jobs, including air-taxi work, Its 
low-slung rotor blades fold back along the 
fuselage for parking in tight spots. 


Folds Up for a Tow. With 
and tail surfaces removed and then 

to the sides of its fuselage, the 
versatile XL-15 liaison plane turns 
into this neat package that can be towed up 
to 40 m.p.h,, easily hidden or stored, 


Auto Plus Wing. Mounting a wing 
and a 190-hp. engine on top of a four-place 
car, Consolidated Vultee engineers turned 
out this experimental flying auto. With the 


wing detached, the 900-pound glass-fiber car 
has its own 26%-hp. engine for highway 
travel. The machine cracked up during 
tests, but work on it is continuing. 
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Nine-foot 


Equal to 10 boxcars, the Air Force’s 
XC-99 is world’s biggest land plane. 


ESIGNED to carry 400 troops or 

100,000 pounds of cargo at speeds up 
to 300 m.p.h., the XC-99 is the U.S. Air 
Force's newest heavyweight—the biggest 
chunk of flying machinery ever to take off 
from a runway 

The huge cargo carrier was developed by 
Consolidated Vultee from the B-36, which 
it resembles, but it outdoes its bomb-toting 
sor by 20 feet in length, 10 feet 
in height, and a lot of space inside. The 
two cargo decks of the XC-99 have a total 
volume of 30,000 cubic feet, equal to 10 
railroad freight cars. 

The fuselage is 182% feet long, the tail 
assembly 57% feet high. The 230-foot wing, 
seven feet thick at one point, has 18 fuel 
compartments that hold 21,116 gallons of 
gas. That supply would last an average 
motorist about 20 years; feeding the six 
pusher engines of the XC-99, it gives the 
plane a maximum range of a little more 
than 8,000 miles. 

The engines are so-called “power eggs”— 
complete interchangeable units—turning out 
3,000 horsepower each. In early flight tests, 
they got the 265,000-pound plane off the 
ground in about 4,000 feet. 

In spite of the XC-99's bulk, its pilot has 
no hydraulic control system to help him 
fly it. Instead, he moves spring tabs in the 
mammoth control surfaces (almost as big as 
the entire wing of a B-24), and air pressing 
against the tabs moves the control surfaces. 
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Nineteen-foot propellers 
and_ built-in, therm: ‘icing system. 
of the six 28-cylinder engines has two turbo- 
superchargers for flights up to 30,000 feet. 


Mass of instruments is compactly arranged in 
flight compartmeat. To. avoid duplication of 
controls and aid communication, flight engineer 
sits between and slightly behind pilots. 


e reversible 


which is enhanced by the five-story fin. 


Looking aft along the tunn 
deck gives an_ idea of its capaci 

feet long, t high. Lower d 

tr id sliding doors for dropping cargo 
hhty-six windows provide light, 
xits are available for escape in case of 
forced landing or ditching. 


ight-switch panel of du Pont’s phosphores- 
cent Lucite was photographed in the light 
(left), then in darkness (right). New Lucite 
has all the wear-resistant qualities of the old. 


Putting a Glow 
Into Plastics 


PHOSPHORESCENT plastics that 
glow for as long as 12 hours after 
exposure to light are now available for 
commercial uses. Promising new tricks 
galore for the ever-growing field of plas- 
tic products, the glow is achieved by 
adding special pigments to existing plas- 
tic compounds, which are otherwise un- 
changed. Possible applications include 
indoor and outdoor signs, light switches, 
ornaments, instrument panels—anything 
a manufacturer wants to make visible in 
the dark without bothering about a con- 
tinuous power supply 


Flashlight molded. of, Monsanto’ Lustron 
gives light even when it isn’t switched on. 
Maximum brilliance is attained immediately 
after exposure; glow persists long afte 
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This sol disk 
(right), 26 inches in 
diameter, burst after 
being whirled at 11,700 
rpm. One with a 
welded center came 


apart at 9,200 p.m. 


St en 


a 
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10.000 Volts for a Dollar 


Here is a bargain-basement generator 
that demonstrates how larger, atom-smash- 
ing machines get their power. Built by Eric 
F. Cave, a University of Missouri student, 
the half-million-volt machine is a junior ver- 
sion of the huge Van de Graaff generator 
at Massachusetts Institute of Technology. 

The main machine consists of a high-vol- 
tage, biscuit-shaped electrode terminal on 
top of an insulating column. To make it go, 
a 10,000-volt direct current is sprayed on 
the lower part of a 10-inch-wide endless fab- 
ric belt running through the column. By this 
means charges are ferried up and collected 
at the top terminal until the desired voltage 
is attained. The amount of charge delivered 
at the top depends on the speed at which 
the belt moves. Once started, the generator 
becomes self-exciting. For demonstration 
purposes, the spherical terminal shown at 
left is brought close to induce a miniature 
bolt of lightning, as long as a foot, to leap 
between the two electrodes, or terminals, 

Made in the school machine shop, the 
supporting column came from junked X-ray 
apparatus; the motor to run the belt and 
other electrical parts were war surplus. Cost- 
liest items on the total $50 expense sheet 
were the belt and the sheet aluminum from 
which the shells were constructed. 


Whirl Pit Tests Steel 


How tough is steel? To find out, scientists 
put solid and welded steel disks in this ar- 
mor-plate pit and spin them around at 
speeds up to 35,000 r.p.m.—or until they 
burst. As the disks whirl at such high 
speeds, the material actually flows out from 
the center toward the outside and thickens 
the edges; this is expected to provide valu 
able information on plastic flow. 

In operation at the Massachusetts Insti- 
tute of Technology under the sponsorship of 
the Engineering Foundation, the pit shown 
at left is 40 inches in diameter and nine feet 
deep. It is lined with lead pigs that pre- 
serve the disks for observation after they 
burst. A vacuum is created within the pit 
and the test disk is spun around by a flexi- 
ble steel drive shaft; the vacuum prevents 
generation of heat as the plates are rotated 
and makes it possible to stop the whirling 
at any moment by letting in air. Another 
feature is that the machine can test mate- 
rials at extremes of temperature. 


One-cylinder experimental 
hot-air engine of new type 
develops several horse- 


chomber is #4 
exterior fins 
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Wall the Old Hot-Air Engine 
Drive the New Car 


By Alden P. Armagnac ed its ancestors in the early 1800s. Thou- 
s came into use, in 

and and France, 

r light tasks, 

rials of those 


» 
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REGENERATOR 


1. Compression stroke is first shown of four 
movements of Philips hot-air engine, demon- 
strated here by cutaway model. Short arrows 
show both pistons moving inward, compressing 
air mostly in “cold” space indicated, during 
travel of crankpin marked by curved arrow. 


seeking a convenient source of power for 


radio sets in rural districts without elec- 
tricity, Philips engineers became interested 
in the possibility of bringing the hot-air 
engine up to date—and fascinated by what 


TO CRANKSHAFT 
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ioneer hot-air engine, Stirling type of early 
1800s, was this ponderous machine. Thousands 
of hot-air engines were built in the nineteenth 
century, but were superseded by other forms 
af power. Lightweight and efficient high-speed 
design now foreshadows their comeback. 


N46 rorutak science 


2. Transfer stroke now moves compressed air 
from cold cylinder to hot cylinder without 
change in volume, and air picks up heat from 
regenerator and heater. During this stage, both 
istons travel from left to right, as will be seen 
y study of ingenious W-shaped linkage. 


they found modern design could do for it. 

Today they have built and successfully 
tested models ranging from two to 15 horse 
power, and plans for others up to several 
hundred horsepower are ready, Laboratory 
trials of the new types give performance 
figures that the producers themselves, at 
first, could hardly believe. For the modern 
hot-air engines, careful tests show, surpa: 
gasoline engines and even approach Diesel 
engines in efficiency 

Hot-air engines for automobiles 
practicable by the new design, its s 
declare. The smooth, cushioned power, in 
contrast to the impact of explosions in an 
internal-combustion engine, would simplify 
or perhaps dispense altogether with trans- 
mission gears. Another advantage would be 
long life, since absence of corrosive gases 
and extreme, high temperatures would mini- 
mize wear between pistons and cylinders. 

Other applications foreseen include elec- 
tric generating plants for homes and perhaps 
for larger-scale power production. 

To those who have watched it run, one of 
the most remarkable features of the Philips 
hot-air engine is its silence. It has no ex- 
haust, no valves, no explosions in its cylin- 
ders, Hence a 15-horsepower hot-air engine, 
large enough to drive a small car, makes no 
more noise than a sewing machine. 

Since it uses an external burner, instead 


3. During power stroke, heated air expands, 

ostly in’ “hot” space indicated, driving both 
pistons outward, Amount of power delivered 
exceeds the amount consumed in other three 
movements of complete cycle, and the surplus 
represents the useful output of the hot-air engine. 


of igniting an explosive vapor in a cylinder, 
a hot-air engine isn’t choosy about its fuel. 
It can run on gasoline, oil, gas, wood alcohol 
—practically anything that will burn. 
Just as new heat-resisting alloys made 
ble the development of jet engines for 
they have been the principal factor 
in ing hot-air engines practical. The 
elevated cylinder temperatures they permit 
have transformed the sluggish and ponderous 
hot-air engine of the nineteenth century into 
a compact, high-pressure, high-speed de- 
sign turning up 3,000 revolutions per minute 
or more, With reduced size, heat losses can 
be more easily countered by insulation, 
lighter moving parts decrease friction, and 
efficiency improves all along the line. 


How Hot-Air Engine Works 


Like steam engines, hot-air engines apply 
the fact that a heated gas will expand and 
furnish power. A im engine uses heat 
to turn water to a gas, steam, and the 
expanding steam then drives a piston. 
Simplest of all prime movers, the hot-air 
engine uses heat directly to expand air, the 
gas that drives its piston. 

In an ideal arrangement, heated air would 
be allowed to expand in’a “hot cylinder,” 
driving a piston and furnishing power to 
a flywheel and drive shaft. Next, the ex- 
panded air would be transferred to a “cold 


4. Transfer stroke now moves expanded air, 
without change in volume, back to cold cylin: 
der. Air gives up most of its heat to regen- 
erator, rest to cooler. Then whole cycle begins 
again. First Philips engi was patterned after 
this model and ran successfully 


cylinder.” Here another piston, driven by 
the flywheel, would compress the air to its 
original volume. Finally this air would be 
returned, without change in volume, to the 
hot cylinder and the cycle would start all 
over again. Because the pressure of the 
hot, expanding air is greater than that of 
the cooler air being compressed, the expan- 
sion stroke would yield more power than 
the compression stroke uses up. This net 
gain, resulting from heat input turned into 
mechanical energy, is the useful power de- 
livered by the engine. No heat is lost in 
an exhaust, since the same air is used over 
and over again, shuttling back and forth 
between the two cylinders. 

Actually, designers must compromise be- 
tween an ideal form and a practical one. It 
is more feasible mechanically to let most, 
but not all, of the expansion take place in 
the hot cylinder; and to compress most, but 
not all, of the cool air in the cold cylinder. 
This can be done by arranging a pair of 
pistons so that the motion of one follows 
that of the other with a time lag or “phase 
difference” corresponding to about a quarter- 
revolution of the flywheel; it may vary alittle, 
and need not be exactly 90°. With an ex- 
perimental engine patterned after the model 
illustrated above, Philips engineers found 
that high efficiency could still be realized. 
The pictures show the four movements of 
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Simplified diagram at left, above, shows prac- 
tical adaptation of hot-air principle in modern 
single-cylinder Philips engine. Two pistons op- 
erate within the same cylinder, Adding more 


this elementary type of engine, beginning 
with the compression stroke. 

Passing freely between hot and cold cyl- 
inders, air moved by the pistons alternately 
flows in opposite directions through the 
same passages of an assembly consisting of 
a heater, a cooler, and a regenerator. 

The heater is a piece of aluminum bronze, 
an alloy that conducts heat well. It has 
exterior fins to pick up heat from the burner; 


SWASH-PLATE 
DRIVING 
MECHANISM, 


FLYWHEEL 


Four-cylinder Phil 
inches long over-all, 


1s hot-air engine, only 19 
develops 15 horsepower, 
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HOT SPACES AT TOPS OF CYLINDERS 


AIR FLOW THROUGH 


HEATER-REGENERATOR- 


COOLER UNITS 


COLD SPACES AT BOTTOMS OF CYLINDERS 


[ALL PISTONS CONNECTED TO SAME CRANKSHAFT 


cylinders actually makes the design simpler, as 
shown at right. One double-acting piston 
suffices in each of four cylinders, which may be 
grouped radially, in two Vs or in a square. 


and interior fins, forming a honeycombed 
passageway, that transmit this heat to air 
passing between them. The cooler is built 
almost exactly like the heater, with fins on 
the inside that remove heat from the air, 
and fins on the outside to be cooled either 
by air or by a water jacket. The regenerator, 
a thermal storage device designed to absorb 
heat almost instantaneously and give it up 
as quickly, is a porous mass of thin metal 


—rue 
SUPPLY 

IGAS-AIR 

MIXTURE) 
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HEATER 


Four 
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CYLINDERS 


enough to drive a small car. 
r.p.m. and runs as quietly as a sewing machine. 


It turns up 3,000 


FIRST 
CYLINDER 


wire between the heater and the cooler. 

This “heat reservoir” has the important 
job of taking most of the heat out of the air 
as it passes from the hot cylinder to the cold 
cylinder, holding this heat momentarily, and 
then restoring the heat to the air as it re 
turns from the cold cylinder to the hot 
der, That leaves the cooler with much less 
work to do and prevents serious heat loss. 
A temperature of about 1,200° F. is main- 
tained in the hot cylinder and 175° F. in the 
cold cylinder. 

Following successful tests of their first 
engine, Philips experts have applied the 
same principle in improved designs. 

A little one-cylinder model develops sev. 
eral horsepower. Its two pistons work in 
the same cylinder, part of which serves as 
the hot space and part as the cold space. 
An added refinement, not shown in the sim- 
plified diagram on the opposite page, is a 
pump that keeps air in the crankcase under 
the same pressure as that in the cylinder. 
This counterpressure obviates need for a 
tight-fitting piston to prevent air leakage 
past it, and also reduces bearing load. The 
effect on efficiency is so great that the en- 
gine’s power can be controlled by an adjust- 
ment that varies the pumping rate. 


Multicylinder Models 


Multicylinder hot-air engines, instead of 
complicating the design, actually simplify it. 
When four cylinders using single pistons are 
suitably interconnected as shown in another 
diagram, a hot space at the top of each 
cylinder constantly exchanges the air it 
contains with a cold space at the bottom of 
the next cylinder. Each piston delivers 
power on its downstroke and acts as a 
compressor on its upstroke. The pistons 
have a 90° “phase difference.” When No. 1 
is at the top of its stroke, No. 2 is descend- 
ing and delivering power, No. 3 is at the 
bottom of its stroke, and No. 4 is rising 
and compressing air. 

For a good arrangement with short inter- 
connecting passages, four cylinders may be 
arranged in radial fashion, grouped in two 
Vs, or set in a square. In the last type, suit- 
able for up to 30 horsepower, pistons drive 
plungers acting against an inclined disk, 
called a swash plate, that turns the shaft. 

The wide range of available designs em- 
phasizes the variety of purposes to which 
the new engines may be adapted. Robert 
Stirling may yet take place with Robert 
Watt as a prophet of the Age of Power. END 


By applying the principle of a hot-air engine 
in miniature, Joseph Tracy, a New York aut 
motive ¢1 t, provides the motive 
power fora model of a Diesel engine, above 
that he has built. When a ring-shaped alcohol 
burner is shown lit, a pair of 
pistons begin operating, and the tiny flywheel 
spins merrily. A handsome example of precisio 
craftsmanship, the model has a power cylinder 
of half-inch diameter and ih stroke, 
Applications of hot-air engi peent years 
have been limited to driving models and toy 
and to stirring chemicals in laboratories, be 
F of their low efficiency, slow speed, and 
bulkiness. Even with these drawbacks,” mod- 
el-maker Tracy commented, “this principle 
worth serious study. Possibly by the use of 
modern materials and scientific design, this type 
might be vastly improved.” As if to 
words, news ¢ efficient 
bed in the preceding art 
almost simultaneous 


Chemical Prevents Stocking Runs 


Nyxow runs will become less frequent when 
stockings are treated with Syton, a run pre- 
ventive developed by the Monsanto Chemical 
Co. Syton also removes the shine from the sur- 
face of cotton, wool, and rayon fabrics, and 
makes them more durable and hard-wearing. 
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t like an airplane, the Kit Companion 
trailer is said to be among the lightest ridin; 
jobs now on the market. In place of the usual 
frame with the body bolted to it, the Companion 


showe 


is made of light tubular steel formers to which 
the corrugated skin is riveted. Built in Long 
Beach, Calif., the trailer f a portable 
, shown in the three pictures below, 


New Luxury En Route 


Latest trailers feature apartment conveniences and comfort. 


tep below, at left, is really part of 
the Kit Companion’s portable shower—and the 
awning doubles as a shower curtain. Packed 
away for traveling, the shower box is opened 
for use by lifting its top and pulling out the 
detachable piping system, center, below. 


150 rorutar science 


= 


Hitch the hose connection to a water supply, 
pull around the shower curtain—and let her 
rip! Like a reg 4 

portable has faucets for either a hot or cold 
spray. The hot water is produced by an 
heater built into the trailer. 


The Empress is a trailer for people who don’t 
throw stones—almost half of it is glass. Behind 
ee-decker window panel are screens so 
it can be opened up in summer without 
inviting wandering insects, In addition to a 
bathroom complete with a toilet and a stainless- 


je table that unfolds from a 
. Made by Howard Industries, 


kitchen ca 
Inc., of Saginaw, Mich., it is shown b 


with the table down. In the background 
cabinet’s three rows of shelves that hold dishes 
or kitchenware. The table seats four persons. 


steel stall shower, the Empress boasts a folding 
wall, shown below at right, that divides the 
living room into two bedrooms. T! 

is made of 


A washing machine is fitted into the Homette, 
ade by the Travelite Trailer C 

It is shown below, center, 

entirely of metal’ cabine 

has an exhaust fan built into the cei 


compose 
The Homette also 
ng and a 
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i 
the "Nimrod. trailer, made 
Trailer Co., of Nappanee 
from a press 

the trailer and ¢ 


by. the 
Ind. The heater 
e tank carried at the f 
sin clean air throu 


stove in the trailer’s living room, 


A nursery is provided in this trailer so you 
can take the kids along. It not only inchides 
this crib, but blu pink lacquered furniture 
a rocking chair for middle-of the-night atten: 
tion, a diaper hamper, and a bureau that pivots 

a lavatory. They're all inthe 
from Elkhart, Ind. 


out ‘to re 
Schult Custom 


Aristocrat 
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is hidden away in the Hor of 
Nappanes 


the 
nates the usual ugly pipe 


A “fireplace” is the special feature 
the Platt Trailer Co., Inc., of Elkhart, Ind. 
hearth is really a gas heater, fed by & tank 
haust p installed directly above the heater 
it circulates warm air throughout the trailer. 
The cabinets built in at either side of the hea 
can be used as 


okcases, 


This chest, shown at the Philadelphia Trailer 

Show, leads a double life. An i us. piece 

of trailer furniture, it combines a bureau and a 

ble. The top drawer slides out, the 

top folds back to reveal a mirror on the under. 

and here’s a dressing table with plenty of 
room for cosmetics and toilet articles, 


Stubby exhaust 


tack aft of the 2009’s bridge is only visible evidence of her new power pla 


Air's (as Turbine (oes to Sea 


HE British Navy’s MGB 2009 began 

life as just another 110-foot motor gun- 
boat, her triple screws driven by three 
1,250-horsepower Packard gasoline engines. 
Progress caught up with the 2009, however, 
and now she is undergoing sea trials as a 
brand-new kind of ship—the world’s first 
naval vessel with gas-turbine propulsion, 


From starboard, looking aft, turbine’s exhaust 
is at far left; its white casing extends forward 


Like many another maritime guinea pig, 
the experimental 2009 is a hybrid. Only 
one of her reciprocating engines has been 
replaced with a turbine; the other two still 
supply normal cruising and reverse power. 
The turbine itself is merely a modification 
of an axial-flow power plant originally de- 
veloped for aircraft, But it turns out 2,500 


e— L 


har 


around power rotor and combustion chamber. 
Compressor section is left without a casing. 
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E 


reened intake behind bridge feeds nine-stage 
ir compressor, After combustion, gas spins 
4 two-stage rotor to power compressor; an. in- 
dependent four-stage rotor drives the propeller. 


For all its bulk, shown by comparison with 
starboard reciprocating engine on its right, the 
turbine achieves a saving in pounds-per-horse- 
Geared independently to the 2009's 


power. 
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horsepower for full-speed-ahead maneuvers. 

In testing the 2009, Royal Navy experts 
are not out to set speed records, although 
the new power plant has boosted the ship's 
speed from 30 to 34 knots. They are more 
interested in exploring the advantages of 
gas-turbine drive: more power per pound, 
ease of control, simplified maintenance, 
rapid acceleration, and, in large vessels, a 
saving of space. One limitation is greater 
fuel consumption, but the Admiralty has 
got around that by making the gas turbine 
a supplementary source of power, requiring 
fuel only for short periods. Using the orig- 
inal engines for reverse drive also dodged 
such problems as that of a reversible-pitch 
propeller; you can’t make a high-speed 
turbine suddenly go backwards. 

Finally, by employing the modified air- 
craft turbine, the Royal Navy got the jump 
on other marine engineers who have been 
working for several years to adapt the gas 
turbine for seagoing power. The U, S. Navy 
began a long-range experimental program 
more than three years ago. The U. S. Mari- 


center propeller, it remains idle except for full- 
power operation, when it matches the output 
of both piston engines together. In this vie 
the air intake is in the background. 


Reduction gears whittle turbine’s speed, which 
tops 7,000 r.p.m. Turbine-driven pinion (above, 
left) at top of gear box transmits power to 
large main gear below it. Main gear, shown on 


time Commission is fitting a Liberty-design 
cargo ship with a true marine gas turbine 
developed in 1945 by the Elliott Co., of 
Jeannette, Pa., but trials are still months 
In Britain, a 12,000-horsepower gas- 
turbine ferry is under construction, 

With the 2009 already supplying experi- 
once in operation and control, the Admiralty 


~ 


right, turns the propeller. Self-synchronizing 

ch links halves of double-helical main gear. 

ntire installation was designed by Metropoli- 
tan-Vickers, Ltd., of Manchester, Eng. 


is now planning larger gas turbines to power 
escort vessels, Designed from the start as 
marine units, they will be more efficient at 
sea than any converted aircraft version, But 
better turbines in bigger ships won't de- 
tract from the 2009's distinction: like Ful- 
ton’s Clermont, she is a pioneer in a new 
field of power. END 


Making Radar Recollect 


Besines telling a captain where his ship 
is in any kind of weather, radar can now tell 
him where it was at any moment of any 
trip. It can report today where and how 
fast the ship was going months or years be- 
fore. In case of accident, it may even tell a 
maritime court who was to blame. 

The trick of turning a flashing radar scope 
into a permanent record is done by the Fair- 
child Mirar (above, left), an automatic 
electric camera that can be set to snap pic- 
tures as often as conditions require—one 
every few minutes, or one for every flashing 


Ise. The camera uses 100-foot rolls 
of 35-mm, film with 1,600 exposures per 
roll, providing hours of recording even when 
the intervalometer, or timer, is set at a 
twice-a-minute rate. 

The enlargement on the right shows how 
the camera gets its facts: besides the scope 
and its azimuth rings, which give the ship's 
course, each photo includes a clock face and 
a counter to identify it. With position and 
time known, speed can easily be computed 
from two or more pictures in sequence. 
Thus, when a roll is marked with dates and 
hours, it becomes a detailed, unalterable 
story of the vessel’s performance. 
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Tele Image Improved 


Even with bright sunlight flooding the 
room, a sizable group can watch the 15- by 
20-inch picture of the new Philco 2 
television r 

A spherical mirror (s¢ 
ing above, right) enlarges the image as it 
reflects it through the Schmidt lens (which 
removes distortion) to the flat mirror and 
then to the concave metal viewing screen. 


Rocket Tests Televised 


Swatuep in rubber to reduce vibration, 
a GE television camera is trained on the ex- 
haust (arrow) of a high-thrust rocket mo- 
tor. Scientists at Azusa, Calif., can thus ob- 
serve the dangerous firing of the experi 
mental rocket on tele screen 700 feet away. 
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the screen brighten 
the image by concentrating most of the light 


Vertical grooves in 


y wide horizontally 


The usual dark spot 
ig 


into a beam that is fai 
but narrow vertical 
in the center (caused by the tube bloc 
part of the image reflected back by the 
spherical mirror) is eliminated by spraying 
the screen with a clear lacquer that forms 
millions of tiny, lenslike droplets. These 
bend the light back to the center, giving an 
over-all brilliant image. 


fe) 
For Germ-Killing Lamps 


A cenonctat lamp is swell for slaying 
bacteria in the air, but only if its lethal 
energy is up to par. Here's a new GE Watt- 
meter which, when placed in contact with a 
lamp as shown above, gives a direct read- 
ing of its germ-killing energy output. It is 
one of three such new meters put out by GE. 
Another measures the amount of germicidal 
energy reflected by walls and ceilings; the 
third measures the intensity of germicidal 
ultraviolet rays anywhere in a room. 


A nickel goes into the slot of a new television 
juke box, above, left. Screen is at top center. 
Picture above, right, shows how front opens for 


‘The big television viewing tube is replaced 
readily from the rear. Edge of one of the two 
s is partially visible above the tube. 


easy servicing. Phonograph turntable is at lower 
left, with television receiver directly above. 
Coin mechanism is on back of the door. 


Juke Box Gets New Look 


A nickex in the slot will buy you one 
televised prize-fight round if the neighbor- 
hood tavern is hep to the latest thing in 
juke boxes. This is a chrome-and-mirror- 
bedecked coin phonograph, made by the 
Videograph Corp., of New York, with a 
12-inch television screen added. You can 
choose your own records in the usual way, 
but the manager decides whether your five 
cents will buy a three-minute glimpse of 
television, And since he operates the con- 
trols, he also picks the program. If jive, 
wrestling, and boxing fans are gathered in 
one place, he'd better be a Solomon. 


Rubber Lung Folds Up 


Ove drawback of the iron lung for emer- 
gency use is its great bulk and weight. Now 
the U. S. Rubber Co. and the Iron Lung 
Co. of America have come up with the 
lightweight, portable rubber lung shown at 
the left. A large accordionlike rubber bel- 
lows contains the patient, replacing the 
heavy steel tank of the iron lung. An elec- 
tric pump forces air in and out of the cham- 
ber, enabling the patient to breathe. 

When not in use the rubber bellows, 
which is reinforced by steel rings, folds up, 
as does the hinged base. Not intended as 
a substitute for the iron lung, the new 
respirator’s principal feature is that it can 
be carried easily to the scene of an accident 
in a truck, ambulance, or plane. 
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Better Beet Harvester 

Tue backbreaking job of pulling sugar 
beets has been taken over by a machine that 
does the work of 20 men, As the “harvall” 
moves down a row, plowlike lifters loosen 
the beets in the ground. Next come six-foot 
pronged wheels (right) that impale the in- 
dividual beets. These are brought around to 
a point where a mechanism powered by the 
motor lifts the beets on the prongs to just 
the right height for cutting disks to slice off 
the top (crown and leaves) with a minimum 
of waste, The cropped beets go into a con- 
veyer that dumps them into an accompany- 
ing truck, The machine is made by the 
Sterling Mfg. Co., of Minneapolis. 


Autos Ride Piggy-Back 


Tu capacity of automobile freight cars is 
doubled by the use of a new loading rack, 
shown below, It ks two autos in the 
formerly dead space at the top of the car, 
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For loading, the first automobile is rolled 
into the freight car and onto a lowered rack, 
which is then raised by an electric motor lift. 
A second rack at the other end is similarly 
loaded. Next the two floor autos are rolled 
into place, and the supporting legs of the 
racks let down and anchored. At destination, 
unloading takes four men 20 minutes, Made 
by the Evans Products Co., of Detroit, the 
system is used on all Atchison, Topeka and 
Santa Fe automobile freight cars. 


New Giant Trailers Plow 
Through Deepest Desert Sand 


Dees maneuver for a load of 120-ft. pipe, weighing 36 tons. At rear is eight-wheel dolly. 


Mcrgnzep ships of the desert, trailers 
and trucks as sandworthy as camels, 
will haul pipe and supplies during con- 
struction of a new 1,050-mile oil line across 
an Arabian desert. 

More than 300 units of trailer equipment, 
from eight-wheel, dual-axle pipe dollies to 
8,500-gallon water tankers, were built for 
the purpose by the Fruehauf Trailer Co., of 
Los Angeles. Guinea pigs from among them 
were selected for “Hotation,” or buoyancy, 
tests among the sand dunes of the Arizor 
desert near Yuma. For the heavier loads of 
36 tons or more, the big tires, as large as 
14,00 by 20, were inflated to only 10 Ib.; 
under other conditions, tire pressures were 
increased up to 25 Ib. 

The new pipe line, which will carry oil 
from the interior of Saudi Arabia to the 
Persian Gulf, is a $125,000,000 joint proj 
ect of the Standard Oil Company of Cal 
fornia and the Texas Oil Company. 


Rubber-mounted 5] 
each of these massi 


zs and fulcrum permit 
tires to rise 18 inches 
above level and still maintain traction while 
rolling over rocks and other ground obstacles. 


Buoyancy of tires in deep sand is tested under 
varied conditions, Here tire pressure of 20 
pounds easily handles a 32-ton load; other units 
will have to haul loads up to 100,000 pounds. 


Refrigerator trailers like the one above are 
built of. stainless steel to resist. corrosion_and 
reflect desert heat. Carrying 18 tons of food, 
they will supply the camps along the pipe lin 
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Don't Try 
to Crash 
This Gate! 


Wall of security surrounds opera- 
tion of Atomic Energy Commission. 


By Frank Carey 


Associated Press Science Writer 


NE of the most beautiful nighttime 
sights in Washington is the U. S. 
Atomic Energy Commission's headquarters 
on Constitution Avenue. It's all lit up like a 
Hollywood theater—but for reasons of grim 
security, not display. This is protective 
lighting, designed to expose anyone who 
tries to break into the key building in the 
nation’s atomic energy program, 
A strong-arm force of 100 guards, trained 
in judo tactics and marksmanship, and a 


Grating being inspected above closes off pos- 


surround- 


sible hiding places where “dry moat 
id One of 


ing the building runs under stairway: 
the floodlights is seen at lower right. 
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All lit up: U. S. Atomic Energy Commission’s * 


network of electronic devices and physical 
barriers make the building a bastion of 
security. And as the building itself is 
guarded, so are the secrets inside—from 
formulas to scientists’ doodlings. 

obvious than the floodlights, but 
tly alert, are the electric s” spot- 
over the outside and on top of the 
building. According to security officials, 
anything “heavier than birds, hailstones, or 
leaves” will activate the eyes and flash a 


Aluminum sheatl 
closures around the lower part of fire escapes. 
This is to foil any intruder who might try to 
gain entry by wearing spiked shoes. 


z covers the wire mesh en- 


Washington, D. C., h 


signal on a centrally located enunciator 
board. Any tampering with the electrically 
protected windows will flash a similar alarm. 
In case of a break, it is estimated that guards 
could reach the farthest corner of the build- 
i attic in less than two minutes. 

Even if you are an employee of AEC, and 
want to get into the building at night on 
official business, you find it no cinch. You 
show your identification pass to a guard on 
the other side of the glass panel of a door 


lighted to reveal possible prowlers. 


that is locked and hooked up with an elec- 
trical alarm system. You're okay, but the 
door guard, a cautious soul, looks at a semi- 
circular mirror that gives him a six-angle 
view of the areas outside. If he doesn’t spy 
a gang of potential enemy agents lurking 
offside, he signals another guard who mo- 
mentarily switches off the alarm system so 
that the door can be opened. And then 
you finally enter, to be faced by a couple 
of stalwarts ready to draw guns from their 


linked with outside units 
like the one shown here, not only have electrical 


Air conditioners, 


protection a 


ainst prowlers, but contain filters 
designed to 


‘eep out poison gas. 


Protective tape, carrying an electric current, 
lines every window accessible from the ground. 
Any tampering from the outside flashes a signal 
giving exact location of attempted break. 
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Night visitor shows identification at door. If 
he is okay, guard at far left will switch off door 
alarm system. As an added precaution, the 
guard in foreground is ready to draw his gun. 


hip holsters—just in case you try anything. 

When Bryan F. La Plante, a veteran of 
Army counterintelligence, took charge of 
the security system, he decided to start at 
the bottom. Right off he found that a man 
could gain entrance to AEC high-command 
offices by crawling through a heat tunnel 
linking the building with a central heating 
plant. When health authorities reported 
that a man could live in the tunnel for 
almost half an hour despite the heat radi- 
ating from the pipes, a concrete wall was 
built around the pipes. 

Next La Plante recommended that seven 
of the nine entrances to the building be 
locked at all times, leaving only a single 
front and rear entrance open. The barred 
doors can be opened only from the inside 
by a five-door-type crash bar. 

Now for legitimate entry into the build- 
ing. Based on the system used at wartime 
installations of the Army's Manhattan Di 
trict-makers of the A-bomb—regular em- 
ployees have to exchange passes for badges 
at the reception desk. Both have a photo- 
graph of the “cleared” person, and these 
are carefully checked before a person re- 
ceives his identification badge, which must 
be worn at all times within the building. 
When leaving the building, the employee 
turns in his badge and gets his pass back. As 
an extra precaution, the color scheme of all 
badges and passes is changed periodically. 

Visitors must have an escort while going 
between offices and the reception desk, and 
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Both employees and visitors must check in at 
the reception desk to receive their badges. All 
visitors, except those on “preferred” list, must 
have an escort going to and from offic 


even if they go out for a drink of water from 
a corridor bubbler. Exceptions are certain 
“preferred” list visitors. These include cabi- 
net officers, congressmen, and scientists who 
have frequent business with the commission 
or its staff. They receive a special identi- 
fication badge, but only after a thorough se- 
curity investigation. And everyone, includ- 
ing David E. Lilienthal, Chairman of the 
Atomic Energy Commission, must “log in” 
at the reception desk. Only such clearance is 
the “open sesame” to AEC’s inner sanctums. 

But even with everyone in the building 
checked and double-checked, the security 
staff doesn’t relax vigilance. Persons 
walking along corridors are frequently chal- 
lenged and the photograph on their badges 
compared with the original. The prankster 
who pasted a picture of Hitler over his own 
identification photo and gained entry to a 
government building during the war, would 
soon get the bum’s rush at AEC. 

Some of our top scientists are doodlers 
from way back. So, after a pow-wow in 
one of the conference rooms—soundproofed 
against eavesdroppers—pads that have been 
used for making notes are carefully in- 
spected. The security boys remove not only 
the sheets that have doodles or notes that 
may be of the slightest use to prying eyes, 
but also all sheets that have the slightest 
impression of a pencil mark. 

Guards check every safe once an hour 
all through the night. If one is found open, 
the person responsible, whose name and 


Badges of employees are placed in guarded 
racks when they leave, must be worn at all 
times while in the building, Tf anyor 

to tamper with the 


telephone number is pasted inside, gets a 
call, No matter what time of the night, 
he is told to hot foot it down and check the 
contents in case something is missing. And 
in the morning the culprit is on the carpet. 

And although the building is fireproof, 
safes are so constructed that in case of a 
fire, they could crash through two floors 
without cracking open, holding their secrets 
intact. 

Nothing “confidential” 
ed over the telephone. 


or higher is dis- 
And anyone 


ards 
confidential 
destroyed. 
These special baskets are painted a vivid red. 


No peeking. That's a regulation for 
dumping wastebaskets. containin 
and secret material that is to 


flows and smears the surface. Bottom row of 
rack above holds badges of the atomic energy 
commissioners, with the one of Chairman David 
E. Lilienthal at the far right. 


succeeding in tapping a phone line is likely 
to hear a conversation interspersed with 
code words in a sort of glorified double-talk. 
Information is departmentalized—that is, 
employees are allowed to know all that is 
necessary for their particular job, but NO 
more. 

This, of course, isn’t a complete blueprint 
of the safeguards surrounding our atomic 
energy program. For, as La Plante says, 
“There's much more to maintaining security, 
but we can’t tell all our trade secrets.” END 


The 


inerator Keeps its secrets well 
ggraps, of paper are bumed to a powdery ash, 


Shoveled into trash cans, the ashes are then 
watered down to prevent spreading. 


reseuary 1940 163 


METAL so soft that it melts in hot water 
can now be made to stand up under 
the tremendous pressures put on dies. A 
brief spraying of liquid nitrogen, one of the 
ances known, does the job. In 
a few minutes, the soft metal, cerrobend, 
freezes and changes from a consistency like 
dried putty to the hardness of brass—and 
stays that way until it warms up again 
The treated metal, an alloy of bismuth, 
tin, and lead, was developed by Ford Motor 
Co. engineers for use as die material in 
making parts. Formerly it took six weeks or 
more to make steel dies. With the soft metal, 
dies can be made in a day or two. 


Loud-testing mechanism is carefully lowered 
on the experimental dies. Although originally 
utty-soft) the metal is now hard enough to 
withstand a load of 10,000 pounds. 
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Freeze Treatme 
Hardens Soft Metal 


Engineer arranges treated cerrobend dies in a 
press that will produce. experimental metal 
stampings. From six to 10 stampings can be 
made between liquid nitrogen baths. 


~~ al 
, 


y 


When nitrogen-c! 
left, is subjected to a load of 5,650 pounds, it 

st bulges out. At far right is shown what 
happens to untreated metal under same pressure. 


led pig of the metal, far 


A seed-sowing helicopter spreads mustard over 
burned-out Los Angeles watershed to cover soil 
and forestall erosion, U, S. Forest Service photo 
below shows details of ‘the sowing unit. 


0.21.55 CONTR: 


SEED-RELEASE VALVI 


Helicopters 
Fight Erosion 
California, they're sowing “dams” by 


N 
I in the form of thousands of tiny yellow 
mustard seeds. Dropped by a pair of spe- 
cially equipped, low-flying helicopters, the 
seeds take root quickly, checking surface- 
water runoff and promoting ground seepage. 
Use of the seed-sowing planes is an emer- 
gency move, directed by the U.S. Forest 
Service, to head off erosion of 1,000 fire- 
denuded acres of the Los Angeles watershed. 

The Bell 48-B helicopters are each 
equipped with two seed hoppers. A power- 
driven agitator works the seed into the dis- 
charge pipe, where a 120-mp.h. air blast 
from the engine's cooling system fans it out 
through finned openings. The down-wash 
from the helicopters’ rotors drives the seeds 
into the ground and helps to keep them 
from being blown or washed away. At 
ground stations, observers check seed con- 
centration in foot-square plots. Necessary 
changes in speed, altitude, or hopper open- 
ings are then radioed to the pilots. 

Early test runs at altitudes as low 
feet ran seed concentrations up to 
per square foot. By increasing th 
to 100 feet and the speed to 60 m, 
reducing the hopper openings, 
20 seeds per square foot was obtained. 


Seed hoppers holding 200 pounds apiece are slung on outside of fuselage, one on each side. 
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nehing a cash register key sends a ste 
down to stop a gear wheel in the proper posi 
The gears move from the zero setting when 
operating bar is pressed. In this pictur 
key stem and corresponding gear tooth a 
painted white and the key bank partly removed. 


Howa 


Cash Register 
Works 


SH registers have come a long way 
ince James Ritty built the first one in 
1879. His invention was simply a register 
and nothing else—the keys moved hands on 
a clocklike dial to indicate the amount of a 
sale. Now the modern machines do prac- 
tically everything but tie up the package. 
Some of the bigger models used in de- 
partment stores have six cash drawers, a 
separate one for each of six clerks. Dials tell 
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The gears move boxes holding indicator cards 
a distance that depends on. the key punched, 
positioning proper cards under fingers on a ri 

bar (left, painted white). Fingers pick 
cards from boxes and lift them to windows. 
Notice 


moving into view in window at top 


les he has made. Other 
dials keep track of payments made on credit 
accounts and petty cash paid out. 

The National Cash Register Co.’s model 
shown in the photographs, a standard one 
used in many kinds of businesses, has one 
cash drawer and dials that count sales and 
total amounts. It prints a sales record, gives 
a receipt, and stamps the sales slip. 


egister shows a 
out to the 
al boxes stayed 

. The box at far left moved to 
the card indicating the transaction (cash) 


The gear train shown above transmits informa- 
tion set up on the keys to the dials tat ell 
how much money was taken in d out, 
and how many This part of a 
cash register is essentially a standard mechanical 
adding machine. The merchant can also secure 
a printed record of the total day's business from 
some types of registers by pressing special keys 
when he checks up at closing time. 


the box at far right gave a card identifying the 
tual movement of the indicator boxes 

at bottom, which 

wheels in the front 

ter (shown in photo on other page). 

A small electric motor furnishes: power 


ing part of this 
a tape record of each sale (listing date, sale 


ash register makes 


number, amount, type of trans 
stamps the sales check, 
receipt. The tape record can be seen at the 
bottom right of the picture and the printin 
wheel at lower center. This wheel has two sets 
of numbers to print record and receipt at once. 
Sales slip is then moved to stamping position, 


ction, and clerk), 
d turns out a separate 
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Here’s the valve assembly of an L-head engine. 
Valve seats are refaced as shown in the photo. 
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By R. P. Stevenson 
PSM photos by W. W. Morris 


‘OU can’t drive a car forever without get- 

ting a carbon-and-valve job. Sooner or 
later, the engine begins to knock badly, idle 
roughly, or skip under load. Or perhaps a 
mechanic looks up from a compression 
gauge and tells you the compression is low 
in one or more cylinders. 

When Model T’s were stylish, lots of 
men did the job themselves, and it’s still 
within the range of the man who likes to 
work on his own car. But in many ways, 
the job no longer is as simple as it once was, 
So, whether you are a hot man under the 
hood or turn the job over to a mechanic, 
you should know how an expert does it 

Your expert in this case is John Kowalski, 
who spends a great many of his working 
hours peering into cylinder blocks in the 
shop of James F. Waters, Inc., a company 
that operates one of the largest service 
garages in the East. These are pictures of 
an actual job performed on a 1941 Ply- 
mouth. The procedure may be considered 
typical for an L-head engine. 

One thing you will notice is that the 
valves aren't ground against their seats; in- 
stead, every valve and seat is refaced. Be- 
cause this can be done uniformly, the valves 
need not be kept in order. 

Although not shown in the sequence of 
photos, the mechanic also checks each valve 
spring with’a spring-compression tester, dis- 
carding those that don’t come up to a speci- 
fied pressure. To keep the valves from 
sticking when the engine is first started, a 
drop or two of oil is placed on each stem 
before reassembly. 

‘Along with a carbon-and-valve job, Ply- 
mouth factory policy specifies a complete 
engine tune-up. A working period of eight 
hours is allotted for the entire job. 


1. A compression gauge hints that the job is 
needed, as a low reading su a valve is 
sticking or burned. In this shop, compression is 
always tested as part of a regular tune-up. 


3. As the head is lifted off for cf 
bon may be seen on the piston and valve 
gets a good grip on the head; 

n aluminum ones are awkward to handle, 


5. To reach the valves, the front is 


jacked up 
and the right wheel removed. Then the me- 


chanic takes off the fender plate, heat shield, 
fuel line, and (above) side plates over the valves. 


2. The job beg 
is drained off, and the ho 


filter, distributor, and wiring’ are removed or 


loosened. Then head bolts are removed as above. 


4. Carbon is cleaned from the cylinder head 
with a wire brush chucked in a small electric 
drill. This step could be postponed until just 
before it is time to rei stall the head. 


; “ 
6. Gil-return openings near the tappets are 
— cloth before the valves are touched. 
his keeps the small locking keys ee fallin 
into the crankcase, fur the paged 
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7. Inserting a valve lifter, the mechanic now 
compresses the spring so that the keys may be 
remov Before this, he checks to see that the 
valve is in the down position; that is, closed. 


9. Carbon is scraped from the piston heads 
and th upper surface of the block when 
all valves have been removed. The mechanic 
works carefully to keep scrapings out of the bore. 


11, Valve seats are refaced with this grinding 
tool, shown in use on page 168. The protruding 


the stone and seat in proper rela- 


stem keeps, 
‘he grinder has a 45-deg. face. 


tionship, 
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allet, he taps the valve head after 


it has been ra 
the keys for 
valve can now be I 


the lifter. This loosens 


10. All valve guides are cleaned with 
chucked in the ever-handy drill. So 
so much that it must be placed. 


n block after the carbon removal, 


he seats must be refaced at exactly 

the cutting stone is dressed from time 

to time in this way. In some cars, for instance 
the Pontiac, the valves are seated at 30 deg. 


13. Valves are cleaned with a power brush in 
a machine shop adjoining the garage floor. The 
carbon, quickly comes off and ‘the metal of the 
head, face, and stem is left bright and shiny. 


inserter, When the lifter is removed, spring 
tension forces the retainer down over ‘the two 
small keys, locking them in place on the stem. 


17. A torque wrench sets the head bolts at the 
proper tension as the final step. New gaskets 
are installed, of course, before the head and 
valve-cover plates are returned to place. 


14. Valve refacing is next. Each is mounted 
so its face contacts the grinding wheel at 45 deg. 
Valve and wheel revolve in opposite directions, 
The ends of the stems are also faced off square. 


16, Setting the clearance is an exacti step. 
With one wrench on the lock nut and another on 
the adjusting nut, a feeler gauge does the job. 
Here, intake clearance is .006”, exhaust .008”. 


18. When the job’s complete, a motor ana- 
lyzer gives the car a checkup before release to 
the customer. It tests compression, timing, set- 
ting of the points, and carburetor adjustment. 
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By Martin Bunn 


“LJERE stands Kiskum.” 

Mrs. Miller giggled, and Gus Wilson 
turned to stare at the man unexpectedly 
there beside them. They saw a little fellow 
dressed in paint-smeared corduroy pants, a 
threadbare shirt—also paint-specked—and a 


172 rorutar science 


his car, Kiskum 
exhumed an easel, a canvas, and a 
palette, and went’ quickly to work. 


a 


From the back of 


The little artist had no money, but he had a smooth 
tongue and a problem Gus knew how to solve. 


velvet ribbon that was twisted into a flaring 
bow around his neck. 

“So what?” said Gus. 

The visitor jabbed the end of a long index 
finger into his chest. “Kiskum—me! The 
lady will permit that I resume the chapeau?” 
He bowed in the direction of Mrs. Miller. 
Flashing a likable smile, he pulled on a 


stained blue beret. “Here stands Kiskum. 
You, meestair?” 

“My name’s Wilson.” Gus laughed. 

Kiskum grabbed his hand and pumped it 
vigorously. , prcgatarnectchial You geeve me 
a wranch, hel 

‘Why une I give you a wrench?” 

“I geeve hem back queek.” 

“Oh-—that's different,” Gus said. 
kind of wrench?” 

“A munkey wranch.” Kiskum’s fast-mov- 
ing hands measured off eight inches of air. 
“Like so.” 

Gus got him the tool. Kiskum bowed to 
Mrs, Miller and marched to the door. 

“Such an odd character!” gushed Mrs. 
Miller. 

Gus sadly surveyed the ruin that Mrs. 
Miller had made of a good automobile en- 
gine and got back to the diagnosis that 
Kiskum’s arrival had interrupted. “I'm afraid 
you'll have to leave your car here till to- 
morrow,” he announced. 

Stan, who had gone outside, barged back 
into the shop. “That guy's got the floor 
boards up and he’s taking off the cover of 


“What 


his transmission—with our wrench! Whatd’ya 
think of that for nerve!” 

Gus laughed and went to the door. 
Miller and Stan followed. 

Muttering to himself, Kiskum was work- 
ing on his car—an old one which had ob- 
viously had a hard life as well as a long one. 
He straightened up when he saw Gus. “I 


Mrs. 


feex heem myself.” he said hastily. “I got 
no kesh, Iam a deepee.” 

“You're a what?” Gus demanded. 

“A deepee,” he repeated. “What you 


call a displeased person. 
Gus said sympathetically, “A dis- 
placed. person. That's tough. Did the war—' 

Kiskum shook his head violently, “It is 
not the war which has displeased me. It is 
my landlord. I got no kesh. He displeases 
me on the sidewalk. So!” 

Gus smothered a grin. “That's tough, too. 
What are you going to do now?” 

Kiskum’s expressive hands sketched a 
wide gesture. “I trevel,” he declared. “But 
my car it goes only in the slow motion.” The 
man yanked at the gearshift lever. “He stick 
in the low gear. So!” 
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Gus nodded. “How long has the gearshift 
been stuck?” 

Kiskum shrugged his shoulders. “Since 
I start to trevel this morning. Before that 
——two, three months.” 

“Do you mean to say,” Gus demanded, 
“that you've been driving in low gear for 
two or or three months? 

“I feex heem,” Kiskum explained, “but he 
don’t stay that way. When he stick the 
first time, I go to the garage. The mecha- 
nician say my transmission got to be over- 
hauled. I got kesh. I have it done. Two 
weeks more, he stick again. The mecha- 
nician say my transmission got to be—how 
you say it-rebushed. I got no kesh, so I 
drive in slow motion to the lot where I stand 
my car, I take off the transmission cover 
and look inside. When I put it back it works 
fine. But it sticks again. Every three times 
I drive I feex heem once.” 
in. “I'll take a look.” 

“T got no kesh,” Kiskum warned. 

“I didn’t say I'd fix it for you,” Gus re- 
plied gruffly. “I just want to look.” 

It didn’t take him long to find out what 
was wrong. The shifting rods were loose in 
the transmission case~the bushings in which 
they rested had worn sloppy. As a result, 
the end of the shift lever could climb out 
of its notch in one position. When this hap- 
pened, both lever and rod jammed fast. 

“It can be fixed,” Gus told Kiskum, “but 
it would be rather expensive to do it prop- 

erly.” 

2F got no kesh,” Kiskum said glumly. His 

face brightened. “I propose to you a swap. 
You feex my car~I paint your peecture.” 
“An artist!” Mrs. Miller gurgled. 
“I am what you call a helluvagood artist,” 
Kiskum said with dignity. “I show you.” 
He reached into the back of his car and 
yanked out large paintings and small ones 
which he propped in a row against the 
shop's wall. Mrs. Miller greeted each ad- 
dition with a squeal of delight. He made a 
final trip to his car and came back with a 
portait of an unwholesome-looking old man 
with a cockeyed leer and a hobo beard. “My 
mesterpiece!” he told Gus proudly. “You 
feex my car, I paint you like heem. So?” 

Gus had made up his mind that while 
this might be Art, he preferred the curva- 
tious nifties on the shop calendar. “No soap,” 
he said with finality. 

Mrs. Miller had been digging frantically 
into her recollections of six women’s club 
lectures on art appreciation. Now she came 
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up with the word she had succeeded in re- 
membering—she wasn’t sure what it meant, 
but she isn’t one to fuss about the meaning 
of a word so long as it sounds impressive. 
She gazed soulfully at the picture of the 
unprepossessing old man. “Beautiful—oh, 
beautiful!” she breathed. “What chiaros- 
curo!” 

Kiskum went slowly over to her. “Madam 
permits?” Mrs. Miller giggled. He took her 
well-rounded cheeks between his palms and 
gently tilted her head. “Ah, yes—charming!” 
He turned briskly back to Gus. “You feex 
my car-I paint your lady. So?” 

Highly delighted, Mrs. Miller started 
flustered explanations, Stan snickered. Gus 
grinned. “Well—O.K.,” he said. “Help Stan 
push your bus into the shop. 

Kiskum did. Then from the back seat he 
exhumed an easel, a canvas, and a palette. 
With the businesslike air of a man whose 
time is valuable he carried the shop's only 
chair over to a window, posed Mrs. Miller 
in it, and went to work. 

So did Gus. He started by lighting his 
pipe while he stared thoughtfully at the ex- 
posed transmission. Then he drew out the 
gearshift lever and examined both the pivot 
ball and the end that engaged the notches 
in the shifting rods. “Seems to me,” he 
told Stan, “all we have to do is get the 
lever to ride about three  thirty-seconds 
lower.” 

“Sure,” Stan assented. “All you have to 
do is weld on that much metal, grind it to 
the right shape, and case-harden it. 

“Is that the only fix you can think of, son?” 
Gus asked. 

“Heck, no! We could put in a new trans- 
mission or rebush the old one,” here he 
lowered his voice to make sure it wouldn't 
carry beyond Gus’s ears, “but I don’t think 
Mrs. Miller’s picture’ll be worth that much 
to you-except maybe to hide a hole in the 
wall!” 

His employer laughed and shook his head. 
“Try again, youngster. You're missing at 
least two good bets.” 

Stan pursed his lips, squinted, and as- 
sumed an expression of deep concentration. 
“Well, if you could take three thirty-seconds 
off the bell bottom—” 

“Now you're getting there,” Gus assented. 
“And you wouldn't even have to take off that 
much.” He peeled off the gasket and meas- 
ured its thickness. “One thirty-second. You'd 
only have to take off another sixteenth if 
you left out the gasket.” 


Stan nodded vigorously. “That's pretty 
neat, boss. Want me to do it?” 

“Pretty optimistic, aren't you? It’s no 
cinch to chuck that housing in the lathe.” 

“But you said. ..” 

“I said that was one way. There’s an 
easier way still.” 

“O.K.” Stan let his shoulders slump with 
a defeated air. “I give up. You tell me.” 

“The pivot, of course. Take off the right 
amount of metal from the bottom of the 
pivot ball, and the lever will move down. 
Let’s go.” 

With Stan watching, Gus applied a blow- 
torch to the bend of the shift lever, straight- 
ened it, chucked it in the lathe, and care- 
fully turned a fraction of an inch off the 
ball. Then he rebent the lever, 
“That should do it,” he said. 
on, Stan.” 

Leaving Stan to his job, Gus walked across 
the shop. Kiskum looked up, “You feex my 
car 


“You carry 


It'll be ready to roll in a minute.” 

The artist brushed in a dozen swift 
strokes. “Completed—done!” He jumped up 
and bowed to Mrs. Miller. Almost before 
Stan could replace the floor boards, he had 
tossed his equipment into the car, hopped 
in after it, started the engine, and shifted 
gears. “Ah! I am out of the slow motion! 
Now I trevel!” The old engine roared; he 
waved his hand and drove out. 


CLUTCH 
HOUSING 


JAMMING IM LOW GEAR 
OCCURS WHEN LEVER 
END CLIMBS FROM NOTCH | GUIDE 


Mrs. Miller hurried over to look at her 
portrait. Her figure is generously uphol- 
stered, and Kiskum’s brusk had painted 
what his eyes had seen. From the canvas 
a fat, goggle-eyed woman stared back at 
Mrs. Miller. Her face reddened with rage. 
“I don’t look like that!” she shrilled. Then 
she tried to smile. “Only, of course, it’s Art! 
I'll hang it in the living room—yes, over the 
fireplace.” Doubt assailed her again. “But 
I don’t know what Henry will say! 

She floundered out, taking the still-wet 
picture. 

“I know what Henry'll say,” Stan sug- 
gested, ““When does the balloon go up? 
that’s what! Lookit here, boss—I don’t get 
it, the way we fixed that gearshift. We 
never did the job that way before.” 

“That's right—we didn’t,” Gus admitted, 
“but we never did the job on a car that was 
as badly treated as that one. A dentist 
doesn’t put a gold inlay in a tooth he's go- 
ing to yank. Kiskum’s car has another year 
or two at most, so we gave him a quick 
cheap, easy job that will work fine for at 
least that long. We saved time and money, 
Kiskum got a job that’s plenty good enough, 
and Mrs. Miller got a portrait that’s so much 
like her it hurts. You figure out who got the 
worst of the deal.” END 


o 
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Hints From the 


1. Wateh Your Ca 
Doc Kennedy drove into the 
Model Garage a couple of 
weeks ago and yelled for Stan 
Hicks to fill up his tank. Next 
day Doc turned up again, and 
accused Stan of forgetting to 
put the cap on the tank. Per- 
haps Stan did, Anyway, it 
was lost beyond doubt. W. Van Sandt, Long 
Branch, N. J., thinks grease monkeys like 
Stan would be less likely to overlook the cap 
if it were painted bright yellow for contrast. 
A good idea for the oil filler cap, too, 


YELLOW FOR 
—visisiity 


2. Vary the Voltage by Hand. 
When extra electrical accessories are i 
stalled, a problem always arises if the car 
lacks an automatic voltage control. If 
generator is set to carry the extra load, it’s 
apt to overcharge the battery when the load 
is off. As a solution, K. C. Anderson, Ames, 
Towa, installed a manually operated field 
resistor rated at 100 watts, 5 ohms, The re- 
sistor was placed on the dash, and generator 
output can now be varied while driving. 


Less Light on the Dash. If your 
car doesn’t have a dash-light dimmer, a vari- 
able tance switch from an old car heater 
will let you adjust the brilliance of the in- 
strument-} lights. J. R. Sisley, Seattle, 
makes the suggestion. 


4. Parking Lamp Improvised. 
While alling several sealed-beam adapt- 
ers, Henry J. Stauf, of Woodside, N. Y., 
found that the low beam could be dimmed 
for use as a parking lamp by placing a 1-ohm 


sb 


Stewart Rouse 


SECTION THROUGH TUBE TO 
SHOW RESISTOR COILED INSIDE 
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Model Garage 


resistor across the dim and low beam con- 
nections from the light switch. He used 
.084” Nichrome ® wire to make resistors, 


5. X Marks the Puneture. In a 
tire shop where he once worked, writes Fred 
C. Daley, of Oklahoma City, an indelible 
pencil was used to mark tube punctures, two 
lines being crossed at the pinhole. Then, 
after the tube was buffed for patching, the 
ends of the lines pointed toward the pinhole. 


6. Aluminum Dresses Up Car. 
One reader has replaced scuffed and broken 
inside panels with sheet-aluminum ones, 
using sheet-metal screws. A little buffing 
gives a chromelike appearance, 


7. Emergency Fuel Pum 
believe in preparing for trouble 
occurs, here’s an idea, Should your fuel 
pump go bad, a spare gas-tank cap with an 
inner-tube valve soldered to a hole drilled in 
its center will enable you to pump enough 
gas to the carburetor to reach a repair shop. 
Just a few strokes are enough for several 
miles, according to H. W. Mills, of Albion, 
Ill, who has found the idea practical. 


8. Bracket Steadies Battery. 
Vibration, the enemy of any car battery, can 
be lessened in under-hood installations by 
bolting a strap-iron bracket to the fender 
apron and the battery hold-down bolt. The 
idea comes from Glenn A. Wagner, of Del- 
mar, N. Y, 
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Builds Own Station Wagon 


Movuntep on a jeep chassis, this station- 
wagon body is the work of Bruce N. Thomp- 
son, of Seattle, Wash. The body was framed 
with hardwood and finished with birch 
paneling. Safety glass was used for all win- 
dows, and a full length upholstered seat 
in front increases the riding comfort. A 
scale model was built first. 

A 14” extension was bolted to the rear of 
the chassis, allowing a longer body and 
providing space for a rear gas tank. The 
spare tire is attached to the hinged tailgate 
so that when the latter is opened the tire 
drops out of the way. An old windshield 
was used for the top part of the rear door. 

For trim on the sides, surplus aircraft 
tubing was sawed in half. This also conceals 
the body bolts—Mixe Crary. 


=e | 
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Photo by The Motor (England) 


Engine Mounted Ahead of Axle 

In THE small French Dyna-Panhard car, 
the engine and four-speed transmission are 
located ahead of the axle and the driven 
front wheels, leaving the entire wheelbase 
available for passenger accommodation. The 
engine is a flat twin of 24 hp., air cooled 
by two fans placed in front. 

Although the wheelbase is only 7’ and 
the tread 4’, the forward location of the 
engine and the lack of a propeller shaft 
make it possible to use a body that will 
carry four persons comfortably. The over- 
all length of the car is 11’9”. Aluminum 
construction keeps the weight down to only 
a little more than 1,000 Ib. 

A similar motor-mounting arrangement is 
found in two other European cars, the 
Czech Skoda Minor and French Gregoire. 


Body Lifts to Uncover Engine 


Ir you should want to service the engine 
of a small British car, you'd have to lift the 
entire body, instead of just the hood. How- 
ever, this would not be difficult, for the car 
is small and the streamlined body shell, 
hinged at the front, is made of lightweight 
materials. Release of one catch: at the rear 
allows it to be raised. 

The car is a Cooper Special, developed 
from a racing model that has turned in some 

performances in British trials. 

Powered by a two-cylinder motorcycle 
engine located at the rear, the car attains 
speeds of 75 to 80 m.p.h. and travels about 
65 miles on a gallon of gasoline. There are 
three speeds forward and one in reverse, 
transverse springing is used on all wheels, 
and ahead of the two-person seat are found 
the fuel tank, spare wheel, and an air i 
take to help cool the rear engine. 


Power-surfacing stock 
with a rotary. pl 
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1. Cut 14" by 14" dadoes in the sides and two 2. Trace the fretwork pattern directly on the 
bottom shelves with a circular saw, as above, side pieces with a wood or cardboard template. 


or with ” bit in a hand router. Lay out the Before doing this, it is advisable to sand all 
dadoes wi e pieces ped together. surfaces of the sides and the four shelves, 


3. Bore holes in the wi to allow insertion 
of the blade, and, ins split the line. 
Heavy paper attached to the underside of each 


4. Sand the fretwork edges, being. 

fet into corners. After a final sanding of all 
faces, glue together the sides, shelves, and the 
partition, For the drawers, see page 182. 


piece with rubber cement will prevent chipping. 
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MOeNTED above a spinet or slant-top 
desk, this wall rack will be a period 
piece you can be proud of. Since the fret- 
work pattern was taken from Chippendale’s 
book of design, mahogany is the most appro- 
priate wood to use, although cherry will 
serve very well. Solid wood, rather than ply- 
wood, is suggested, but in either case the 
drawer fronts should be veneered with 
crotch mahogany and edged with a decora- 
tive bead strip. 

To lay out the dovetails, set a marking 
gauge with a knife-edge pin to the thickness 
of a side and then scribe lines on each side 
of both ends of the back and sidepieces and 
on the back and end of the drawer fronts. A 
bevel square set for a slope cf 1” in 6” may 
be used in marking the sides of the tails, 
After cutting the tails in a sidepiece, this may 
then be used as a template to scribe lines 
for the pins on the end of the mating piece. 

When the rack is complete and thoroughly 
sanded, sponge with water to raise any loose 
wood fibers. Sand again when dry, apply 
stain, allow to dry, apply a coat of linseed oil 
and turpentine, half and half, and allow to 
dry for several days. This treatment will 
give the wood a rich color. Next, a very thin 
coat of orange shellac may be applied, fol- 
lowed by two coats of rubbing varnish, each 
coat being sanded smooth before the next is 
applied. As the final step, rub the last coat 
with pumice stone and lemon oil, or apply 
lemon-oil furniture polish and rub down 
with rottenstone and oil. Use a felt block for 
the rubbing. 

Finally, attach two brass pulls to the 
drawers and make and attach two hanger 
plates as indicated in the drawing. 


CENTER PARTITION 


SIDE oR SHELF 
PLATE: 
Mig’ x S/°x 34" 
BRASS—*| 


M4 HOLE 


‘SHELF 


SHELF: 


DRAWER 
BOTTOM 


(4 REQ.) 


SQUARES 


‘The two drawers of the rack are separated by 
a partition dadoed between the bottom shelves. 
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LIST OF MATERIALS 


2 sides %" by 64" by 27%". 
shelves 4" by 6%" by 22%", 
center strip 4" by 64" by 2 18/16". 
drawer fronts %4" by 24" by 11". 
drawer backs 4" by 24" by 11", 
drawer sides 4" by 2%" by 5%". 
drawer bottoms %4" by 5%” by 10%” plywood. 
pieces veneér to fit drawer fronts, 
stop blocks 8/16" by %" by 14". 

5/92” by 19/32” beading about 60” long. 

2 brass drawer pulls. 

2 brass hanger plates. 


5. Begin the drawers by fitting fronts to the 
(All dimensions are finished sizes). 5 


openings, leaving 1/32” clearance at the top 


and one end. Make backs that match the fronts 
and cut the endpieces to the same height. 


6. Apply veneer to the drawer fronts before 7. Clamp the drawer fronts face to face with 
cutting the joints, Center the veneer pattem several layers of paper between the two pieces 
on the front, m: 1g allowance for trimming. of veneer. When the glue has dried, trim the 
Wet the veneer before gluing it in place. edges of the veneer flush with the fronts, 


9. Lap dovetails join the sides to the front. 
Lay out the pins on each end of the front by 
lining up a side and front and scribing wit 
a sharp knife. Number all the mating joints. 


8. Cut dovetails in the sides firstby hand 
or with the circular-saw table tilted 10 deg. 
Good layout requires a sharp knife and a gauge 
with knife-edge pin. See the text for details. 
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10. Buck joints are through dovetails and may 
be easily cut with a dovetail saw after clamy 
ing the work in a vise, 


Be careft ep t 
Kerf in the waste a i 


scribed lines. 


sides and front, and rip off the lower edge of 
the back so the bottom can be inserted. 


14. Cut drawer bottoms from k” plywood and 
fasten them in place with a few nails driven 


into the edge of the back e after all of the 
dovetail joints have been glued. 


11, Waste is chiseled out between the pins of 
the back pieces in this way. In the front, c 

the pin by operating a saw at an 
Then chisel out, working from the end and back. 


13. Beaded edges gi 
front. Cut rabbets to suit this molding and fit it 
\¢ 


around the v ed 


to the drawer with miter joints. Sand the fai 
of the veneer and then glue the molding in plac 


15. Stop blocks glued to the bottom shelf in 
the position shown complete the construction 
job. A notched gauge block used as above wi 

enable you to set the drawer faces flush. END 
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A little padding, 


Converting Automobile Sea 
into Kasy Chairs 


By selecting appropriate upholstery, you can 


make these chairs fit period or modern rooms. 
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By Fern Fowler 
Photos by Bruno Stein 


Ds wife ever clamor to “get into 
the act”? Well, here's her chance— 
a job that calls for sewing as well as sawing. 
Aside from saving yourselves a good deal 
of money, transforming auto seats into easy 
chairs will give you decorative and—perhaps 
more important—exceptionally comfortable 
pieces. Auto makers build their seats to ease 
rough riding and to take a lot of wear; the 
car seats you pick up at the auto graveyard 
are likely to have more spring life, comfort, 
and ruggedness left in them than you'll find 
in many new chairs. You should be able to 
find suitable ones at any wrecking yard. 
The settee shown here grew out of the 
front seat of a sedan, the chairs from the 
front seats of a coach. If possible, obtain 
one-piece seats that are a single rigid unit, 


but if these aren't available you can use 
the type in which the back is hinged to the 
rear edge of the seat. Simply screw metal 
plates over the hinges to give rigidity to the 
two parts, Chairs should be aired, brushed 
thoroughly, and scrubbed with furniture 
shampoo cleaner. 

The four uprights of each chair are made 
of two-by-twos cut so that seat height is 
about 18”. At each comer of the bottom of 
the seat frames there is a 5/16’-18 threaded 
hole through which the chairs were once 
bolted to the car floor, A 5/16” by 4” lag 
screw was driven into the top of each wooden 
upright, the head cut off, and the projecting 
shank threaded with a 5/16’-18 die. 

The legs were screwed into position and 
their lower ends half-lapped and bolted to 
two-by-four base runners as shown. These 
must be made long enough (about 20”) so 
that the chair cannot tip backward. Braces 
are nailed to the legs above the runners. 
Construction of the settee follows the same 
plan except that six legs are used and the 
runners are about 4” longe 

Assuming that this furniture is being built 
as a husband-and-wife job, the man will 
have been doing the work described while 
the little lady sat around sharpening her 
upholstery needles. At this point the home 
team takes over. The first chore is to make 
sure that you don’t build in a moth’s nest. 
If the original upholstery is made of wool, 
you can douse it with germicide or, prefer- 
, remove the covering. 
fext, you will want to take out some of 
the slope (from A to B in the center photo 
at the right), build up the areas marked 
C and D, and also the space from E to F. 
Lay upholsterer’s moss on evenly until the 
proper contours are obtained, add a smooth 
layer of cotton padding over the whole new 
form, and cover the chair with heavy muslin 
—sugar sacks were used here. The cloth was 
put on as each part of the padding was 
applied, and the seams were hand sewn 
with heavy cord and a darning needle. 

To improve the contour at the front and 
set off the flounce, cording was inserted in 
the slip-cover seam along D. A heavy cord 
was also nailed to the bottom of the original 
seat at D, as shown at the right. 

‘The slip cover is made in the usual way. 
Car seats, even when repadded, are so 
shaped that no opening need be left for 
putting on the covers. The back panel is 
made long enough so that it can be tacked 
to the base at F to secure the cover. 


Base runners add both stability and pleasing 
proportions; these were cut to a length of 19%”. 


ee 


Car seats slope n an regular chairs. The 
dotted lines show where to add extra padding. 


Covered with heavy muslin, the chair is ready 
for upholstery or slip covers of your choice. 


im 


Plastic Dice Boot 


OU can add a kick to your dice games 

with this handsome and_ serviceable 
boot, and it is simple enough for your first 
adventure with plastic. The dimensions 
given above are large enough to handle dice 
up to the %” size. Any plastic of &” 
thickness is suitable, but transparent stock— 
either clear or colored—will allow you to 
watch the eccentric movements of the fate- 
ful cubes. For this size, 1 sq. ft. is ample; 
larger sizes will take proportionately more. 
Dice are dropped in the top, shaken by the 
baffles, and come to rest in the open toe. 

Enlarge the outline of the side to full size 
and trace it off onto the plastic. Jigsaw two 
pieces to this pattern, clamp them together, 
and file the edges so that they are identical. 
All the remaining pieces will be cut from 


Use these dimensions for dice up to &” cube; 
for larger sizes increase them all in proportion, 


Shakes "Em 


strips 2%” wide. Clamp and file them so 
that the edges are square and of exactly the 
same width, 

Attach the center pieces to one of the 
sides with cellulose or plastic cement. Use 
a small square to make sure that they are 
all perpendicular. File the necessary bevels 
on each strip as you fit it into place. The 
one piece that will need special care is the 
arch, since the bevel must have the right an- 
gle at both ends if it is to fit properly. Before 
the adhesive has had time to set, put the 
other side piece in place and make what- 
ever adjustments are necessary to square off 
the unit. If you prefer, a small piece of felt 
may be glued to the inside of the arch and 
sole to give the rattling dice a quieter back- 
ground.—Bupp Sasic. 


Aleohol-Saturated Asbestos Provides Fast Fire 


TuovcH firewood may be wet or snow- 
covered, the outdoorsman who has taken 
along one or more of these refillable “canned 
kitchens” may make himself a warm drink or 
meal in short order. Shielded from the wind 
with a couple of stones, the can will provide 
quick, clean heat. Replacing the lid kills the 
fire—C, L. MEEnan. 
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INE-MESH SCREEN 


Shelves and Cabinet Transform Extra Closet 


Wuen a bedroom was made over into a 
den and its shallow closet no longer needed 
for ordinary purposes, a few shelves and pan- 
els served to convert it into a combination 
bookcase and storage cabinet. The installa- 
tion was made so as to allow painless recon- 
version should that be neces- 


sary. 

First step was the removal 

of the door and hinges. Cleats 
were nailed to uprights in- 
serted at both sides to sup- 
port the 1” by 12” pine 
shelves. The cabinet—which | — 
does not have to have a back | — 
—is measured to fit inside the 
door opening. When the cabi- 
net doors are closed, the front 
of the unit does not extend 
over the jamb. 

A valance is jigsawed from 
wood and tacked into place | 
by means of small comer 
strips. Pieces of cardboard 
are cut out to fill the hinge 
mortises and are fastened in 
place with rubber cement. 
Painting over the cardboard 
will make it virtually impos- 
sible to detect the places 


where the hinges had been, but the card- 
board can be peeled off without difficulty. 
With care, the same stunt can be used to dis- 
guise the strike mortise on the lock side. Re- 
move the strike and cut cardboard to fit in 
its place —Paut. F, Ines. 


[wooo VALANCE 


i EXISTING CLOSET SHELF 


SHELVING, 


EXISTING DOOR TRIM 
| “(CooR’REWOvED) — 


‘COUNTER 


CABINET BASE 


FLooR — 


Mand Grinder Jig Duplicates Threads on Dowels 


A micu-sreep hand grinder may be used 
to transfer a thread to a dowel so that it can 
replace a badly worn clamp screw, drawer 
pull, or the like. Guide blocks and a tool 
holder are fastened to a wooden base and 
the dowel and threaded piece are both 
slotted as shown. Join them at the slotted 
ends by a small square of metal, and start 
the thread just back of the slotted end. Drive 
a small nail into the base so that the thread 
can be turned against it. Place the tool point 
a little above the center of the work, and 
slowly revolve the dowel in the direction in- 
dicated. After threading, saw off the slotted 
portion—Ratpx S. WILKES. 


Pad Makes Small Parts Visible 


A piece of dark felt glued to a block be- 
comes an oasis on a cluttered bench. Small 
parts placed on it won't get lost, and tiny 
objects may be examined easily against the 
dark background.—Hensenr Prister. 
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Accordion Conceals Small Jewelry 


TR Look at him you'd 
think that this little 
man and his stomach- 
piano had no other job 
than that of adorning 
the top of a jewel box. 
This is just what you 
are supposed to think, 
because actually his ac- 
cordion is a secret safe 
for rings and other 
small jewelry. As an 
extra frill, space is pro- 
vided in the bottom of the box for a Sw 
musical movement that sounds off when you 
lift the lid. 

Saw and carve the little fellow from 2” 
stock, and make the arms separately out of 
%” wood. Soft pine is a good choice be- 
cause it carves easily and takes a nice paint 
finish. Outlines are given above on %” 
squares but this can be varied if you make 
similar adjustment in the size of the ac- 
cordion and box. 

For the accordion, mount «piece of soft 
wood on the screw center of a lathe and 
turn out a cavity 14” in diameter and 2” 
deep; then mount another piece and turn a 
plug to fit snugly into this opening. Cut and 
carve away excess wood until you have 
brought the squeeze box down to the size 
and shape shown. Fasten leather hand straps 
to the ends with brass escutcheon pins, 

The jewel box is turned of hardwood. 
Glue together three pieces of %” stock of 
5X” diameter. Turn out the inside as indi- 
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cated, and drill a hole through one wall to 
take a %” dowel shut-off pin. Mount a 
standard music works in the lower part of 
the box, allowing the shut-off lever to ex- 
tend within range of the pin, A circle of 
clear plastic will cover and protect the musi- 
cal mechanism yet allow it to be seen, Turn 
the box lid from 4” stock. The shallow ledge 
that fits into the box will keep the lid in 
place. One or two small screws driven from 
the under side of the lid hold the figure on 
top.—EumMa WALTNER. 


LEATHER 
‘STRAP 


SHUT-OFF PIN 
RECESS 
wins 


} music j 
works | 
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(CROSS SECTION OF BOX 


Tue usual method of pattern sawing, as 
in the photo at left above, employs a sta- 
tionary overhanging fence along which the 
work is moved to cut off projecting waste. 
When the end of a box must be trimmed, 
however, the method is useless, since the ver- 
tical projections or sides of the box bear 
against the fence and thus prevent you from 
cutting the horizontal ones, 

‘A special sliding jig, shown in the inset 


Serews Free Faceplate Work 


AFTER turning a 
wooden plate or bowl 
that is glued to a dis 
on the faceplate 
an intervening piece 
of paper, you may 
have trouble in split 

ing off the disk, espe- 
cially if a bead was 
turned on the bottom. 
Attempting to pry it 
apt to damage the bead. To avoid 
this, drill three holes in the disk before glu- 
ing the turning stock on, of a size ” bolts 
will thread themselves into. When you are 
ready to free the work, drop small metal 
washers in the holes and screw in bolts. 
Advance each a fraction of a turn until it is 
pried off.—D. H. Matueson. 


Special Jig Trims Off Projecting 


i] 


Edges on Boxes 


drawing and in the photo at the right, solves 
the problem neatly. It is fitted with a pad 
of wood of suitable thickness to locate the 
vertical face of the work just at the line of 
the saw. A stop block is also nailed on to 
and hold the box in place against the 
jig. When both box and jig are moved as a 
unit along the fence, projecting edges are 
cut off flush as the box is turned on each of 


1 ame 


Tubing Guide Aids Sharpening 


Your scrap box will provide materials for 
this gadget for sharpening plane irons and 
chisels. You can remove the tool frequently 
to dip in water and still return it to the same 
position against the wheel. A split dowel 
and an opened-out length of tubing make up 
the device; it is aligned in use by resting 
the groove thus formed upon the reversed 
tool rest of a wood lathe —Panxen E, Hanr. 


Common Gasket Cement Has Additional Shop Uses 


Gasxer cement, sold in auto-supply stores 
in dauber-fitted bottles, is a fine workshop 
cement. It will hold on wood or metal and is 
proof against alcohol, gasoline, and water. 


Use it for holding felt on the base of lamps, 
for attaching patterns to metal, and securing 
raveled insulation. It's hard to get off, so 
keep it off fingers. 
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Tr Taxes less than a minute to build and 
launch a tiny rocket made from a paper 
match by the method detailed in the num- 
bered drawings above. When an external 
flame is brought close to the foil-wrapped 
match head, heat is conducted inside the 
chamber. Combustion energy set up here 


jotted Pick 
Opens Cans 


A KEY-TYPE can 
opener of the kind 
illustrated requires 
less effort to roll back 
metal sealing strips 
than does a small 
key because it gives 
a full hand grip. 
Heat an ice pick or small screwdriver red 
hot and let it cool slowly to remove temper. 
Cut off all but about 2” of shaft, file the end 
round, and then slot it for a length of 
about %”.—Joun D. Nose. 


Baby’s Spoon Forms Lapel Pin 

Wuen baby graduates from his first di- 
minutive spoon, you can celebrate the oc- 
casion by turning it into a lapel pin for his 
mother. Many baby spoons are sterling sil- 
ver, beautifully chased or engraved. Soft- 
solder to the back of the handle a safety 
catch from a discarded brooch. A safety pin 
will do in a pinch. For a de luxe job, have 
the spoon gold plated at a jeweler’s. 
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Match and Tin Foil Make a Miniature Rocket 


can escape only through the tiny jet passage 
left by withdrawing the pin. The engine re- 
acts by rocketing off in the opposite direc- 
tion. Caution: This rocket really travels, 
so don’t try it in a confined space, and make 
sure that there is no one in the line of fire 
of the tiny projectile—ALBERT MEpwIN, 


Old Fishing Reel Saves String 


Ever wonder what to 
do with those short pieces 
of string? Usually you 
can’t find an untangled 
length when you want it. 
One answer is to roll the 
string onto an old fishing 
reel fastened inside a cup- 
board or closet door. When 
a piece of string is to be 
added, simply tie it onto 
the end and then wind it 
up.—ArTHuR HouMes. 


Scoop Shelves 
Brighten Corners 


Fwarey at home as kitchen spice cabi- 
nets or living-room shelves for small 
bric-a-brac, these hanging scoops or dust- 
pans can be turned out with hand tools in 
less than an evening. You'll find they gen- 
erally look best in pairs. 

Cut a cardboard template for the sides 
and trace around it on %” plywood. Make 
two 7K” by 8” back panels, four 2” by 7k” 
shelves, and four 24” by 8” sides. Each of 
these last pieces is rounded at one corner 
to a 2X” radius, Sand all surfaces smooth, 
and assemble the boards with brads, setting 
the heads a trifle. 

Fill nail holes 


and any other surface 
flaws with pl: composition wood. Also 
rub it into edges and joints, sanding 
again when it’s dry. Seal the surface with 
two coats of shellac and then paint with 
a quick-drying enamel. 

File handles with the ferrule sections cut 
off are attached with countersunk flathead 
screws. Insert small screw eyes for hang- 
ing and drive rubber-headed tacks into the 
lower comers to keep the shelves from 
tipping if unevenly loaded. The decora- 
tions may either be decals or designs drawn 
freehand on paper and then transferred 
with carbon paper. In the latter case, use 
tube oil colors mixed with turpentine and 
a little varnish.—Bitt Lurnen. 


Though a bandsaw or jigsaw helps, the sides are 
easy enough to cut with an ordinary coping saw. 


hanging sheves are ideal for small br 


6 54 
‘pieces overlap both the shelves 
Simple butt joints are employed. 


and the bact 


Sand all pieces smooth and draw guide lines 
for nailing; then assemble with %” wire brads. 


Electric organ could be based on glow-lamp 
oscillator circuits feeding an audio amplifier. 


a synchronized 


stopped. by 
lamp stroboscope. ‘The room 


low- 
s must be out. 


Night hazards can be marked with blinkers 
that will operate months on the same battery. 


Portable blinkers warn of danger. Similar u 
guided columns of tanks during wartime action, 


Magic with Neon Glow Lamps 


alter E. Burton 


DDIN had his lamp, but you can buy 
a modern substitute at any radio-supply 
shop. Glow lamps are practically little genii 
under glass. Once you know their secrets, 
they stand ready to do all sorts of chores— 
from playing Aloha electrically to “stop- 
ping” a machine in full motion so you can 
see what makes the wheels go ’round. 

‘A glow lamp consists of two electrodes— 
wires or plates—surrounded by inert neon 
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When the electrodes are connected to 
a sufficiently high voltage, light is produced 
at the negative one. On AC, of course, the 
electrodes take turns at being the negative 
one, changing polarity so rapidly that the 
eye sees both glowing steadily. 

Glow lamps consume very little current, 
the smallest drawing 1/ watt and the 
largest about 3. The tiniest have the long- 
est life—about 25,000 hours. Bigger ones 
are good for 3,000 hours. Even then a glow 
lamp doesn’t burn out; it merely gets dim- 


mer gradually. This makes the lamps ideal 
as indicator or pilot lights, for they can’t 
quit suddenly and so fail to give warning. 
They produce no appreciable heat and are 
not sensitive to shock or vibration. 


Clow Lamps Trigger Current 


The curious thing about glow lamps is that 
they don’tand then again they do—conduct 
electricity. Connect a glow lamp to half a 
dozen dry cells, and nothing happens. In- 
crease the voltage to a certain critical point, 
and in a millisecond several things happen. 
The inert gas is ionized, becoming a con- 
ductor, Current passes, light is generated, 
and if you haven't put a resistance in the 
circuit, the lamp will quickly “run away,” or 
pass so much current as to destroy itself. 
This instantaneous trigger effect is constant, 
tireless, and useful in several ways, as will 
be shown farther on. 

To limit current to a safe value, a re- 
sistance must be connected in series with 
each lamp as in Fig. 1. Lamps with screw 
bases have a built-in resistance and require 
no external one on ordinary 115-volt house 
current, but extra resistance should be added 
if they are connected to higher potentials. 
When several lamps are connected to one 
power line, each lamp must have its own 
resistor as shown in Fig. 2. They cannot be 
operated in series. 


Lamps as Electrical Tools 


Everybody, from the radio service man to 
the householder who just blew a fuse, will 
find use for a gadget that shows whether the 
juice is there. Just connect a 1/25-watt lamp 
with a resistor, some flexible insulated wire, 
and a pair of phone tips as in Fig. 1. It’s a 
good idea to house the lamp in a glass or 
plastic tube. The gadget will also indicate 
DC polarity once the leads are identified. 
Touch them to a radio B battery of 90 volts 
or more, mark the lead touching the nega- 
tive terminal, and mark the lamp base or 
housing to indicate the lighted electrode. 
If you add a common radio potentiometer 
to the tester circuit as in Fig. 4, and cali- 
brate the potentiometer dial, you'll have a 
handy tool-kit voltmeter. It works on the 
principle that the ionizing or starting (break- 
down) voltage of a lamp is always the same 
—about 90 volts DC and 65 volts AC for 
1/25-watt lamps such as the NE-2 or NE-51 
—and that on falling voltage the lamp will 
suddenly cease glowing at an equally defi- 
nite point. On DC, this maintaining voltage 


is about 15 volts less than the starting volt- 
age, but on AC it’s about the same. 

If you connect the circuit in Fig, 4 to 120 
volts DC and turn the potentiometer up, at 
some point the voltage across the lamp will 
top 90 and the lamp will suddenly glow. 
If you now move the potentiometer back 
slowly, you'll find a point at which the lamp 
goes out. Mark this point 120 volts DC on 
the dial. Repeat the calibration on other 
known voltages of AC and DC. On an un- 
known voltage, simply turn the knob until 
the lamp lights, and then back to where it 
goes out, and read the circuit voltage off 
your dial, [Turn the page.] 


ries charge the condenser to ionizing volt- 
and it then discharges through the lamp. 


age. 


resistance such as 10 megohms gives slow 
flashing. The unit makes a compact package. 
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Lamps with wire leads or bayonet bases need external resistors. Screw bases have them inside. 


A similar circuit can be used as a sound 
monitor for use with a microphone and a 
home recorder or other instrument. With 
the potentiometer left at the critical point 
as determined by test, the lamp will flash 
whenever sound output is too great. 

You can also, just for fun, hook the cir- 
cuit in Fig. 4 to the plate side of the output 
transformer in a radio. Converting sound to 
light, it'll show you visually what's com- 
ing out of the loudspeaker. 


Lamps That Wink at You 


If you walk into the Nela Park office of 
H. M. Ferree, a General Electric engineer, 
you'll soon become aware of a contraption 
‘on one of the filing cabinets, for it winks at 
you-a reddish neon wink-every five sec- 


Twin disks glow in the S-watt lamp a left. The 
L-watt lamp at right fits standard light sockets. 
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onds. It consists of a pair of 67%-volt B bat- 
teries, a radio condenser, « potentiometer, 
and a glow lamp. This particular setup has 
been winking for six months and is expected 
to keep it up on the same batteries for 18 
more. Similar blinkers kept tank columns 
together in night movements during the war. 

‘The blinker circuit is shown in Fig. 3, 
For visibility, a ¥-watt glow lamp with cir- 
cular electrodes, such as the tiny NE-17 or 
NE-57, is recommended (use an outside re- 
sistor with the NE-17). Connect the disk 
to the negative side: then you can focus the 
light with a lens or mirror. 

Potentiometer resistance in 3 should 
be about 10 megohms for one. flash per sec- 
ond. Reducing this increases flash frequency, 
so by turning the potentiometer you can 


Circuit tester is a 1/25-watt lamp housed in 
a glass or plastic tube, a resistor, and two leads. 


vary the interval. What happens is that the 
battery charges the condenser quickly or 
slowly as the resistance permits. The in- 
stant the condenser charge reaches the start- 
ing voltage of the lamp, the latter “fires,” 
discharging the condenser, which then starts 
to recharge. 

One use for such a blinker setup is as a 
darkroom timer. Count flashes for timing en- 
largements or other short-duration processes. 
Similarly, it might serve as a visible metro- 
nome for music students. 

‘Another Nela Park engineer had a road- 
side mailbox vulnerable to night-time motor- 
ists, After rebuilding it once or twice, he 
installed a neon blinker. The mailbox hasn't 
been hit since. 

Within a limited range such a light might 
be useful as a dock marker to enable boat- 
men to find their way back to shore. You 
could use one to identify your house by 
night, or by prearrangement as a signal that 
you are or aren't at home. If you have to 
leave your car in a hazardous location at 
night, a blinker may save you smashed fen- 
ders or worse. The gadgets might also be 
used to mark hazardous locations such as 
cliffs and culverts, and to guide others fol- 
lowing in the dark, 


Music from a Lamp 


Vary condenser capacity and the series 
resistance, and you “tune” blinker frequency 
right into the audio range. Such a circuit 
appears on page 196. A heavy pencil line 
on the baseboard forms the variable resist- 
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A blinker tuned to the audio range creates 
music notes, “played” by varying the resistance. 


ance, with which a thumbtack makes con- 
tact. Slide the flexible lead along the pencil 
line with the fingers. The tone is something 
like that of a flute. If the range isn't great 
enough, experiment with different values of 
condensers and resistors. You may prefer a 
series of fixed resistors and switches instead 
of a sliding contact, Couple the circuit to a 
standard amplifier through a small con- 
denser as shown. A .5-megohm resistor 
from input to amplifier ground creates the 
necessary voltage drop on the grid of the in- 
put tube in the amplifier, 

A lamp connected across the terminals of 
an open switch will glow if the rest of the 
circuit is complete and go out when the 
switch is closed, serving both to show wheth- 
er it’s open or not, and to locate it in the 
dark, A glow lamp shunting a fuse won't 


glow unless the fuse blow 
the dead one instantly. 
Twelve tiny glow lamps spaced around 
a circle make a distinctive illuminated clock 
dial, yet consume all together about # watt 
If the clock face is made of transparent pla: 
tic, the glow will be diffused enough to s 
houette the hands and show them plainly. 
Since glow lamps have no thermal lag, 
but wink out the instant current is cut off, 
they have useful stroboscopic characteristics, 
For instance, you can check the speed of a 
camera shutter by photographing a lamp 
burning on 60-cycle AC. Use fast pan- 
chromatic film, and move the camera or the 
lamp during exposure. Thus a ‘series of 
images is obtained. Since there are 120 
flashes per second, you have only to count 
the images to learn how long the shutter was 
open. For instance, 12 flashes show the 
shutter speed was 1/10 second, 
Stroboscopie disks commonly used for 
checking the speed of motion-picture pro- 
jectors and phonograph turntables are used 
th neon glow lamps. Naturally no other 
light must shine on the moving disk, When 
the machine runs at the correct speed, the 
disk appears to stand still, while any devia- 
tion makes it seem to run backward or for- 
ward at a rate proportional to the difference. 
Machinery, springs, anything in repetitive 
motion, can be studied stroboscopically by 
neon lamps. Use a blinker circuit with a fr 
quency comparable to that of the action. 
Turn out all other light, and synchronize the 
lamp with the device by using a potentiom- 
eter control. You can stop action com- 
pletely or, by going just a little “out of 
phase,” get the effect of a slow-motion 
camera, END 


1- 


Pocket Tester from, Old Fuse 


A Hanpy tester can be made from a 
burned-out multiple fuse of the kind that 
glows as each fuse link is blown, Pry off the 
cap, being careful not to damage the fine 
leads going to the lamp and the tiny resis 
tor. Bore a hole in a short plastic rod to 
hold the lamp. Solder on two insulated test 
leads, tape all joints, and pack the bulb and 
wires in securely with plastic composition 
wood, The gadget will tell if a circuit i 
alive, identify the “hot” side, and track 
down shorts, opens, and grounds. 
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I Was in a Hole when a tire blew out 
on a back road. Having a spare tube but no 
blowout patch, I laid an old magazine in- 
side the casing. It took me 20 miles to a gas 
station with pages to spare.—C. Dawe: 


utters Are Silent, so when I phoned 
sister to ask what size leader to buy, they 
wouldn't talk, The ladder was too heavy for 
her to manage and she couldn’t reach high 
enough to measure the spout, Finally I 
asked her to lay a bar of soap on a mop and 
press it against the spout, After measuring 
the impression on the soap, she gave me the 


Leaky Faucets, 
jar shut-off, and 
the yard valve buried 
by a shift in the fill! 
Rather than dig it out, 
we built a box around 
the cellar main line, stuck a 
full of water next to the pipe, and poured in 
ice and rock salt. When water in the nipple 
was frozen, so was a plug in the line. We 


fixed the faucets, thawed the line with hot 
a drip.—EvTon Stennett. 


water, and nary 


It’s the Cats who helped me run an oil 
line under my house. With only 4” clear- 
ance under the floor, I was stumped until I 


tied a string to a kitten, dropped it through 
a hole in the floor, and let its mother coax it 
out. A rope tied 'to the string dragged the 
copper tubing through.—W. L. Stratton. 
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Surfacing with Power Tools 


Second in a series on basic jobs in 
the woodworking shop, this’ article 
describes techniques. 


By Edwin M. Lov 


URFACING a board, frequently a tedious 
task by hand, can usually be done faster 

and better by any of several different power 
stools. While a jointer is primarily designed 
for working the edges of boards and for tru: 
ing up square stock, as for table legs, it will 
surface narrow lumber quickly and can even 


‘OUTFEED TABLE | CUTTER HEAD 


GUARD SPRING 
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= 
DEPTH-OF-CUT SCALE 


JOINTER 


be used to plane stock wider than the ma- 
chine. The usual small 4” or 6” shop jointer 
has three keen blades set into a slotted 
inder belted to turn about 4000 r.p.m. 

infeed” table that can be adjusted for 
depth of cut supports the board as d 
against the cutter head; an “outfeed” 
set level with the blades at the top of their 
travel, carries the surfaced end of the board. 
These parts can be seen in the photo above 
and in Figs. 1 and 2. 

Since such jointers can trim 5/16” or more 
from the thickness of a board, it is easy to 
smooth rough stock with one 
cut. Loosen the lock screw on 
the infeed table, lower the table 
by turning the ball crank be- 
neath it, and check the depth 
of cut on the scale 

Lumber can be safely fed by 
hand if it is 1%” thick or more. 
Set the fence far enough to the 
right to allow the full width of 
the board to pass over the cutter 
head. Push the wood forward 
with the right hand while the 
fingers of the left hold it firmly 
down on the infeed table. Many 
workmen consider it poor prac- 
tice to allow the forward, or left, 


hand to follow the board over the blades. 
Instead, let the hand slide back. until the 
front portion of the board bears on the out- 
feed table, Then carry the left hand around 
the side of the jointer and place it on the 
end. While modern “safety” cutting heads 
are somewhat less dangerous than the old®r 
square type, it is only common sense to keep 
the guard in place whenever possible. 

A pair of “mittens,” or push blocks, is 
good safety insurance, and indispensable for 
thin stock. To make them, mortise comfort- 
able handles into bases big enough to shield 
the hands, as shown in Fig. 3. The push 
cleat is attached only to the follower mitten. 

Twisted wood must be jointed with pres- 
sure on the high corners to keep the piece 
from rolling with the twist. It is advisable 
to make a short pass or two to reduce the 
high corners, or to take a cut from the con- 
vex center of a board so the entire board 
can be passed over the cutters without roll- 
ing out of level. 

Since the cutter action tends to lift the 
work, pressure applied at.one edge 
that side to cut faster than the other, giving 
the board a wedge section (Fig. 4). A wide 
board can be smoothed fairly well by pass- 
ing half the width over the machine, turning 
it end for end, and planing the other half. 
Distribute the pressure evenly, or a deep 
offset, as shown in Fig. 5, will remain where 
the two cuts overlap. A fine cut reduces 
such a difference, but it is seldom possible 
to prevent it entirely. 

The cutter blades stay sharp longer if you 
plane only clean stock without dirt, im- 
bedded nails, or screws. Clean out the shav- 
ing chute occasionally, for if it clogs, the 
cutter head will throw shavings out on the 
table. Shavings driven into the surface will 
cause bruising and pockmarking even on 
hardwood (Fig. 6). 

Excellent surfacing jobs can be done with 
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Fence CLAMP —__ gag 


a rotary planer used in a drill press, as illus- 
trated in Fig. 7. A typical tool of this kind 
has three small blades, ground sharp on the 
outer and lower edges, clamped in an alumi- 
num body, Insert the planer in the drill 
chuck or attach it to a Morse taper spindle 
adapter. With the quill at the top, adjust 
the height of the table so that the board 
resting on it is about k” below the blades, 
Across the back of the table clamp a strip 
of wood for a fence, placing it so that the 
planer will overhang the edge of the work 
slightly. Lower the planer to a point where 
the cutters will bite deeply enough to re- 
move the entire surface. 

Pass the board evenly from left to right 
under the planer while forcing it against 
the fence. Lifting an end or edge causes 
gouging. For the second pass move the 
fence back and repeat the operation. When 
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the center of the board is reached, turn it 
end for end and repeat. After a little prac- 
tice the fence can be dispensed with, 
Burning may result if the blades are dull 
or the feed is too slow. Striations or circular 
scratches bulging toward either side show 
that that edge of the table is slightly higher 
than the other. To remedy this, remove the 
table pin, loosen the lock nut a trifle, and 
strike the high edge with the hand. Tighten 
the nut and try a new cut or test the table 
for levelness by using a wire with a double 
bend, as shown in Fig. 8. As the chuck 
is turned, the tip of the wire rubs the high 
spots. The table of an old drill press may 
be worn down at the edges, causing uneven 
cuts. One cure is to clamp on a flat board 
as an auxiliary table, shimming it up with 
paper or cardboard at the low parts. 
Sanding on a drill press is an operation 


STROKE SANDING WITH BELT 


similar to planing. Rest a planed board on 
the table and lower the sander to touch it. 
The pressure should be light enough to per- 
mit the piece to be drawn from under the 
sander while it is stationary. Set the speed 
fairly high and pass. the board smoothly 
beneath the sander (Fig. 9). Rough boards 
can also be sanded, but the paper grit is 
conserved by planing the board first. Burn- 
ing may be caused by too high a speed, 
clogged paper, slow feed, or a combination 
of these faults. 

A fast and thorough job of sanding can 
be done with a belt sander. Such a machine 
has a sandpaper belt passing over two pul- 
leys that are, adjustable for tension and 
alignment. Small machines have a flat back- 
ing plate below the upper side of the belt, 
while some have a table below the belt in 
addition. To use the upper table, rest the 
board lightly on the moving belt and stroke 
it evenly from end to end. Avoid rocking it 
over the ends, since this hollows the board. 
If the lumber is wider than the belt, move 
it sidewise progressively to give even sand- 
ing over the entire face. Use 
the fence, or dam, whenever 
work permits. 

Sanding beneath is accom- 
plished by resting the board 
‘on the adjustable lower table 
and stroking it with a mitten 
pressed on the back of the belt 
(Fig. 10). Lower the mitten 
gradually and lift it easily at 
the end of the board or stroke. 
Move the board for another 
stroke. If a finishing cut with 


a fine-grit belt is taken, little hand work 
is needed to prepare for a high-grade paint 
‘or varnish job. 

Pieces of wood short enough to hold 
against a disk sander with little or no pro- 
jection beyond the edge are readily surfaced 
by grasping the piece (Fig. 11) and moving 
it around over the disk. Remember that the 
edge of the disk travels faster than the 
center and in consequence cuts faster. Be 
sure to hold the work firmly, especially if 
you don’t keep it down on the table. The 
reason for this is that if it should grab while 
bearing against the rising half of the disk, 
it may be pulled from your grasp. In general 
keep work on the table, in contact with just 
the downward-moving part of the disk. 

A typical portable belt sander, illustrated 
in Fig. 12, is used much like a hand plane. 
It is raised at the end of the stroke, but 
unlike the plane, it must not be allowed to 
pause at any point in its progress from one 
end of the board to the other, since the 
belt cuts continually whether the body 
moves or not. ‘TO BE CONTINUED 
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Band sawing reduces fork and spoon to shapes 
that can be readily completed with hand tools. 


Fit the scissor joint at an early stage. Keep 
both pieces in square form as long as possible. 
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Serve Salad 
with One Hand 


By John P. Arnold 


[stead of struggling with slippery 
wisps of lettuce when serving guests, 
you can be nonchalant when dishing out the 
green stuff with this scissorslike gadget. It 
won't let you down. The plastic tongs, a 
good companion piece, are just right for 
asparagus. 

For the salad server, you'll need two 
blocks of rock maple, Osage orange, or 
other straight-grained hardwood that has 
exceptional strength in thin cross section. 
Shaping can be done entirely with a knife 
or two, a rasp, and sandpaper, but a band- 
saw and sanding drum will speed the work 
considerably. 

Trace top and side outlines on paper and 
transfer them with carbon paper to the 
stock—or, if you plan to make several serv- 
ers, cut templates of the outlines out of thin 
plywood, cardboard, or fiber. Roughly 
bandsaw the plan or top outline of each 
piece. Then brad the waste back in place 
and saw the side profiles. In sawing, leave 
plenty of material around the joint. When 
finished this should fit tightly. 

Keep the pieces in the square as long as 
possible, working over the surfaces general- 
ly, hollowing the inside of the spoon, en- 
larging the finger grips, and fitting the joint. 
Then bring all parts down to the finished 
dimensions, using extreme care while shap- 
ing the tines of the fork. 

Join the spoon and fork with an orma- 
mental pin, threading the shaft and tapping 
the knob so that the two members may be 
taken apart for cleaning. The pivot pin 


the contours of the roughly finished for 
spoon, The final shaping is done with 


might be made from metal, plastic, or ivory 
—or perhaps you can find something suit- 
able in the scrap box. Finish the wooden 
parts by rubbipg olive oil in freely. 

The clear-plastic tongs do not have any 
ornamentation other than a pleasing outline 
and scalloped edges. After jigsawing the 
blank from ” clear plastic, polish it, heat in 
an oven, and shape it ovet a flannel-covered 
wood block, holding it until almost cool. 


WW ie 


gouges, and sandpaper. Above right are the 
tools, profile templates, and the shaped part 
ready for final carving and finishing, 


The wood form should taper in thickness 
from 1” at the end around which the plastic 
is bent to 2” at the other. This will give the 
tongs a V-shape and therefore the requisite 
spring to open when released. If you do not 
get the desired shape the first time, the 
plastic may be reheated and re-formed. 
The tips should be thinned down as speci- 
fied in the drawing for appearance and for 
greater convenience in use. 
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Top and side, profiles of the server parts ap- 
pear above. Bend the heat-softened plastic 
tongs over a tapered wood form as at the right. 
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KEEPING THE 
HOME SHIPSHAPE 


‘A few marbles dropped into the 
toe of each keep them from whipping about. 


‘on windy day: 


NAIL THROUGH 
CENTER OF 
PIE PLATE 


A pie plate pivoted on a nail or wood screw 
makes a handy revolving tray for spices. Mount 
it on a kitchen shelf with a washer between, 
letting it overhang to make it easier to spin. 
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To keep feathers from working through pillow 
ticking, run a waxed iron 
new ticking before filling it with feathers. 


over the inside of 


sS 
SCREW- 
‘YES. 
= 
An ice pick can be dangerous if left lying in 


a drawer with other utensils. Two screw eyes 
placed about 3” apart at the back of a shelf 
or inside a cupboard make a much safer holder, 


When washing small windowpanes, use a rub- 


ber dish scraper as a squeegee. It fits between 
frames that are too narrow for a regular wiper, 
yet does a thorough job in all the corners, 


WOODEN 
TONGUE 
DEPRESSORS 


Wooden tongue depressors are fine glue ap- Small touch-up paint jobs are often postponed 
plicators and paint stirrers. Available at most because of the labor ol Cleaning brushes after: 
drugstores, they're so cheap you can throw ‘em — wards. Paste a memo on can you will 
Gea alee toe IED Wii Ueeyinate cel: coeipe pull pomeniber tn sora iets Seance: 


Rubber boots dry better and faster if air is Coleseis tubes holding ‘cement, ofits: and 


allowed to circulate in them. This is aided by wood putty can be securely resealed after open- 
a cylinder of hardware cloth inserted in each. ing with small cup hooks as above. The hooks 
Turn inward any sharp wire ends or edges first. also serve for hanging the tubes on a wall. 
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Use the base for installing grommets in radio 
chassis or on work where a-vise isn’t convenient. 


‘Turn the tips and annular grooves to suit the 
| Soho you buy. The plunger slides in as 
@ punch turns over the edge of the grommet. 


Drill-Rod Tools Install Eyelets 


Evetets or small grommets are very 
handy in the shop for joining materials to- 
gether permanently. They are less bulky 
than nuts and bolts; they join materials too 
thin or too soft to be tapped; and unlike 
rivets they leave a smooth-edged hole suit- 
able either for the passage of wires or for 
hanging the object up on a finishing nail. 

Turn the tools from drill rod to the dimen- 
sions shown in the drawing, or else obtain 


Guard Prevents Drill Press from Slinging Oil 


On Many drill presses oil from the bear- 
ings runs down inside the quill, collects on 
the spindle or upper face of the chuck, and 
is thrown off by centrifugal force when the 
press is operated at high speed. Aside from 
annoying the operator, it sometimes stains 
wood being worked.’ The simple guard 
shown in the photo, made of fairly eavy- 
gauge aluminum or brass, will stop this an- 
noyance. A convenient way of mounting it 
is under the nut at the bottom of the depth 
stop.—Henry Hanscom. 
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a supply of eyelets and proportion your 
tools to suit. Hardening and tempering to a 
blue color is desirable, though if the tools 
are to be used infrequently they can be left 
soft. File flats on the shank of the anvil so 
it can be held in a vise. You can retain the 
plunger either by turning a wide, shallow 
groove or filing a flat in it, and driving a pin 
into the body to project inside but clear the 
recessed portion.—Joseru F, Grece, 


**Wobbler 


SLIDING 
HEAD 


ECCENTRIC 


Convert 


Grinder to Jigsaw 


Hi'SH SPEED hand grinders or hand mo- 
tor tools, having won a place in most 
well-equipped shops, can be given still 
greater usefulness with this attachment, 
which converts rotary to reciprocating mo- 
tion, It will take a jigsaw blade, needle file, 
abrasive stone, or engraving point. As a saw 
it will deliver about 10,000 cuts per min- 
d since it has no frame, it works well 
jaw. As a file or grinder it per- 
in close quarters, dressing small 


fillets or forming notches or slots. The en- 
graving point marks almost anything—glass, 
hardened steel, even turning bits, With a 
tiny rasp or chisel in the chuck the tool is 
fine for woodcarving; with a felt-pad at- 
tachment it polishes metal or plastic jewelry. 
The operating principle, shown diagram- 
matically below, is that of a wabble or swash 
plate, a fairly uncommon mechanical mov: 
ment sometimes used in high-pressure 
pumps. Just as a bent axle or cocked wheel 


DCE OF WHEELON 
‘STRAIGHT AXLE 
RUNS TRUE 
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Turning the ball on the arm, left, after it’s 
been bored out to take the ball bearing, as in The complete unit before assembly is at right. 
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will wobble in tum- 
ing, the wobble plate 
produce recipro- 
cating motion in forks 
or followers that ride 
on it, In this attach- 
ment a short arbor 
threaded on the mo- 
tor shaft has a stub 
end that deviates by 
about 11 deg. from 
the arbor axis. On 
this stub fits a small 
ball bearing. An arm 
around its outer race has a hardened ball at 
the end, and this goes in a hole in a cross- 
head sliding between two guides. The arm 
transmits a rapid in-and-out motion to the 
block, the stroke being about 3/16” long. A 
hole in this block with a setscrew entering it 
holds the saw, file, or other tool. 

Make the eccentric arbor first, following 
the steps suggested at the top of this page. 
After being faced and centerdrilled, the 
work is mounted between centers with the 
1/16”-off end at the tailstock and turned a 


te 
¢* 


the center. Note the bearing on the tool rest. 


light press fit for the ball bearing. I used a 
shielded New Departure bearing No. 7035. 
The shoulder should be ” from the end after 
the latter has been refaced just enough to 
permit measurement. Reversed in the lathe 
(and recentered true if you wish to use tail- 
stock support), the work is held in a 3-jaw 
chuck or #” collet, tuned to %”, drilled, cut 
off, and tapped to suit the threads on the 
motor-tool shaft. 

If you modify the dimensions of this part, 
keep the amount of wobble fairly small or 
the tool will vibrate excessively. Also, keep 
the bearing-locating shoulder at or near 
the intersection of the two axes on this 
arbor, or the ball at the end of the arm will 
slide in its hole like a piston, 

Lay out the arm on a piece of 5/16” high- 
carbon steel plate, mount in the 4-jaw chuck, 
and bore out a light press fit for the out- 
side of the bearing. Centerdrill the ends, cut 
away some of the excess metal with a hack- 
saw, and turn to shape. The ball, which 
may be roughed out with a cutting tool and 
then finished off in the lathe with a file and 
emery cloth, should be held as closely as 
possible to a uniform X” diameter. After 
cutting off the stub ends and cleaning up the 
piece with emery, harden the ball and tem- 
per to a light straw color. 

The crosshead consists of a length of thin- 
wall conduit squeezed around a little billet 
of square steel. Shape it with two vises as 
shown, setting the jaws of the drill-press vise 
%” apart, Drill the setscrew, rivet, chuck, 
and ball holes, press out the block for hard- 
ening and tempering, and then reassemble 
and rivet together. (Don't forget to tap for 
the setscrew before hardening.) 

Saw out the mounting bracket, adapting 
it as necessary to suit your hand grinder. 
Drill a hole for one of the guide rods, w 
are lengths of 3/16” drill rod shouldered at 
one end, and then use the crosshead itself as 
a drill jig to spot the hole for the other guide 
rod. Assemble the bearing on its eccentric 
arbor, retaining it if the fit is too easy with 
a few light punch marks around the edge of 
the stub. Press the arm over the bearing, 
holding it in place if necessary in the same 
way. 

Some of the many tools suited for use in 
this attachment are suggested at the right. 
Ordinary jigsaw blades, knives, and other 
flat-shanked tools may be chucked with a 
slotted piece of %” rod. Saw blades work 
best if they are mounted to cut on the “pull” 
stroke.—ALFRED J. BROssEAU. 


Countless uses in the 
shop will be found for 
the reciprocating attach- 
ment. Above a round 
stone is employed to dress 
a fillet on a casting. At 
right, an engraving point 
writes on hardened steel, 
and below a needle file 
touches up a metal plate. 
The drawing suggests 
different kinds of special 
tools that can be made up 
for use in the attachment. 
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¢ NEW SHOP IDEAS 


Using Big Drille, 4 straight or taper 
shank drill that is too large for the tailstock 
chuck or tailstock itself may be used with 
the method shown above. A lathe dog rest- 
ing on the cross slide will take the drilling 
torque. Spot-drill the work to insure an ac- 
curate start, use a slow speed, and feed with 
the tailstock ram, If you are making a 
through hole, apply back pressure against 
the dog with the tool holder and carriage 
when the drill is about to break through at 
the far end, 


Spindle Stop Positions Work. 
Round stock smaller than the hole in the 
chick often slips back under heavy drilling, 
turning, or knurling, no matter how hard the 
chuck is tightened. An adjustable stop inside 
the spindle prevents this and also permits 
accurate repeat positioning of duplicate 
workpieces. The one above was made from a 


Milling Long Slots. A narrow saw is 
apt to wander when milling a long slot, with 
resulting inaccuracy. To overcome the tend- 
ency of such saws to “walk,” take a fairly 
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Dropping a 
chuck or other heavy object on the carriage 
ways of a lathe will be much less harmful 
if they are protected by these sheet-metal 
shields. Four of them are bolted to the sides 
of the carriage with 8-32 machine screws. 
They are made of 1/16” by 2” by 9” sheet 
metal, formed to the inner contours of the 
carriage ways. The rear left guard is slightly 
shorter than the others so as to clear the 
gear-guard bracket, and a clearance hole is 
drilled for the carriage lock.—B, J. Coney. 


scored tailstock center softened by heating 
red-hot and allowing it to cool slowly. (A 
live center needs no annealing). Push it 
into the spindle and face it off until only %” 
projects. Drill and tap for a setscrew, and 
provide a thin lock nut. Besides acting as a 
stop, the plug keeps chips out of the spindle 
taper.—Ricuarp Hanscom. 


shallow first cut—.030” to .040”. The saw 
will not run off during this shallow cut, 
which guides it for the following heavier 
ones.—Haroup B, EastMan. 


andths 


Sensitive Shopm: 


ReQuminc no gears or critical machining, 
this indicator has a range of over .015” 
plus or minus and can be set up two ways. 

Shape the base plate of ¥” cold-rolled 
steel, clamp the mounting bolt to it with 
a beveled nut, and secure with solder. Use 
hardenable steel for the pivot lever, ing 
out the offsets carefully; these are the cen- 
terlines of the ball tips, which should be 
smooth and polished. Ream the hole a close 
fit on the pin. Harden all over; then draw 
to straw color, Solder a bit of jeweler’s saw 
blade in the slot as a pointer. 

The spring makes a single loop about its 


anchor screw, and has a short end that bears 
against the case. Use a lock nut beneath so 
the screw doesn’t clamp the loop. A cover 
can be bent from sheet metal. It might be 
held by prick-punching four spots into dim- 
ples in the plate instead of with screws as in 
the original. The shank is of soft steel, with 
two mounting holes for the indicator. Set it 
up to bear against work along the offset line, 
so that this 1/16” offset is the short side of 
the multiplying lever. With the cross-feed 
collar of the lathe, index and lightly punch 
the graduations. Scratch them as lines radi- 
ating from the pivot.—Jous A, DuaKken. 


Indicator Mikes Lathe Carriage Travel 


By cLampinc a dial indicator on the lathe bed you can 
ge tool travel accurately for precision turning and bor- 
Made of aluminum angle, the clamp won't scratch 

Mill or file a groove in the top angle for the 
y and drill it to clear a cap screw. Tap the lower one 
for this and a second screw to mount the indicator, 


Clamps Loek Work on Drill Press 


QuicxLy set clamps that both position work and 
keep it from twisting make drilling safer and 
more accurate. These clamps consist of bar stock 
to which slotted members are brazed or welded. 
The slots should be long enough to permit the 
bars to touch in their innermost position so as to 
hold the smallest work likely to be handled. Lock- 
ing bolts consist of hollow-head cap screws into 
which wrenches are brazed to form handles. Use 
washers on the bolts as needed so that the handle: 
clamp tightly when turned out.—E. L. Jonns 
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Carriers Cut from Folders. An 
auxiliary carrier to suit a ne 
than your regular enlarger carrier will ac 
be cut from an ordinary file 
folder. ‘Those above were made by placing 
a folder in the metal carrier and tapping on 
the pins to “die-cut” the alignment holes 
Openings were cut with a knife and ruler 


ive smaller 


commodate mi 
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lt PHOTO IDEAS 
, AND EQUIPMENT 


Serew Limits Track Lock. A 2-56 
fillister-head machine screw set in the bed 
of this Speed Graphic limits the forward 
swing of the track-lock lever and gives fin- 
ger-tip control. This is especially convenient 
when a lens of long focal length is used and 
the lens-board standard partially covers the 
lever. The screw hole was made with a No. 
50 drill and then tapped. In locating the 
hole center, allowance should be made for 
the radius of the screw head and the neces- 
el of the lever. 


Open-Flash Unit Announced. A 
new unit designed for open-Aash photogra- 
phy is offered by the Eastman Kodak Com- 
pany. Priced at about $1.25, it consists of 
an aluminum reflector attached to a compact 
battery case that also serves as a handle. An 
or button makes it unnecessary to han- 
dle hot flash bulbs once the picture has been 
taken. The flasher requires one C-size flash- 
light cell and uses either No. 5 or SM bulbs. 


Guide Loeates Film Size. If you 
frequently process roll film of different sizes 
in your developing tank, a wood guide with 
stepped notches to suit each film width that 
the reel accommodates will provide a quick 
and sure means of adjusting the flange for 
any desired film. 

First, make a cardboard template of the 
guide by adjusting the reel flange through 
its full range of stops. Then transfer the out- 
line to %” plywood, cut with a coping 
sand the edges smooth, label each step ac- 
cording to the film size it governs, and apply 
a coat of clear shellac. A hole bored in the 
handle will enable you to hang it up with 
other accessories. 


New Camera Introduced. A com- 
pact fixed-focus camera with a shutter speed 
of 1/50 sec. and only one adjustment—a dia- 
phragm having three different apertures— 
has been developed by Raymond R. LaRose, 
of Culver City, Calif., designer of the Whit: 
taker Micro 16 (PS, Dec. "46, p. 188). 
Using 35 mm. film, the new camera has a 


1 or Heat Your Darkroom. 
An old car radiator that doesn’t leak, an 
electric fan, and a few feet of garden hose 
will produce excellent results in cooling your 
darkroom in summer and warming it in win- 
ter. Extend one piece of hose from the top 
of the radiator to the nearest water faucet, 
and run another from the bottom to the sink. 
Then place the fan so it will blow air through 
the radiator. To cool the darkroom, run cold 
water through the system. To warm it, use 
hot water.—Frep DrerksMerer. 


color-corrected lens, a double-lens view- 
finder, and built-in flash synchronization. 
The same plunger that snaps the shutter also 
moves the film into position for the next 
picture, making it possible to take many 
shots in quick succession, 

Called the “Rapitake,” the camera was 
designed to use Ansco Memo film. 


EnlargerCover. 
A large sheet cut from 
a damaged plastic 
shower curtain pro- 
vides excellent mate- 
rial for an enlarger 
cover. Drape the m 
térial over the enlarg- 
er, pin to conform to 
the shape, and then 
sew or staple. Tum 
the resulting cover in- 
side out to hide the 
stitches, and place a 
drawstring around the 
bottom edge so the en- 
velope may be pulled 
tightly shut while the 
enlarger is not being 
used. Close stitching 
renders the seam dust- 
proof.—Ea. Gaynor. 


Wetting Agent Avoids Spots. In 
spite of repeated spongings, water spots 
sometimes mar an otherwise good negative. 
These often are the result of extremely hard 
water, a mineral deposit being left when the 
water dries. Such spots can be prevented by 
rinsing the negative briefly in a 1 percent 
solution of a wetting agent. 
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‘The heavy-duty head will accommodate cam- 
eras of any size. Note it has a long tripod screw. 


Setserews riding in ¥” grooves keep the head 


members from separating even when not locked. 
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One Turn Locks 
Pan-Tilt Head 


By M. C. Anderson 


'URNED from aluminum on a small 

lathe, this tripod head provides both pan 
and tilt action with one control. It pans 
through a full 360 deg,, tilts 90 deg. and 
locks securely at any position of pan or tilt 
by a quarter turn of the handle. Dimensions 
are given in the table on the facing page 
for constructing heads of two sizes—one for 
press and other large cameras and a lighter 
head for smaller cameras. In either case, the 
construction is the same. 

If aluminum stock of sufficient size is not 
available, you can melt down a quantity of 
scrap and let it cool in a tin can, Old alum- 
inum cylinder heads, pistons, household pots 
and pans, and the like may furnish the met- 


a can over a gas plate and then directing a 
blowtorch against the can to provide the 


necessary additional heat. 


Saw Cuts Provide Locking 

Begin by making the large piece that gives 
the head its tilt action and also serves as the 
camera mounting pad. Turn it down to 
diameter A and then face off the ends to 
length B. Next, mount the piece off center 
in the four-jaw chuck and bore the hole for 
the horizontal bar. Rechuck at 90 deg. to 
the previous position and face off the side 
for the camera mounting pad, removing met- 
al as indicated by the dimension C. 

The piece is now finished by hand. Re- 
move the surplus metal from beneath the 
camera pad first, using a hacksaw to make 
the cuts and finishing with a flat file and 
emery cloth. Then drill a hole clearance 
size through the camera pad for the ”-20 
screw that locks the camera to the pad. Also 
drill and tap a hole at the bottom to suit the 
setscrew you intend to use, noting that the 
setscrew should turn in flush and that it has 
a turned-down end to ride in the K” groove 
of the horizontal piece. Now drill a radial 
hole from the rim toward the center; it 


Dimensions are given for both a large and s1 


should be at least #” deep and tap*drill size 
for the locking handle. Clamp the piece in 
the vise (use cardboard or other soft ma- 
terial to avoid marking), and carefully cut 
through the ring with a hacksaw in a plane 
about 90 deg. to the locking-handle hole. 
Counterbore the hole clearance size up to 
the sawcut and tap the part beyond the 
cut 47-20, 

The horizontal bar about which the cam- 


Saw cuts in two parts of the head allow one 
motion of the control handle to lock both the 


DETAIL is 
LOCKING HANDLE 
\y"-20- 
BEVEL- 


‘SAW CUT 


head. The smaller has a short tripod serew. 


era pad tilts is a simple turning and drilling 
job. Turn it to diameter E and length F, 
turn the %” groove, and drill the transverse 
hole. Drill and tap for a setscrew at right 
angles to and midway of this hole, and then 
split the end with a hacksaw up to the large 
hole. Since the clamping action and rigidity 
of the finished head depend upon accurate 
fitting, each part should be carefully checked 
against its mate. It is best that these mat- 


pan and tilt actions. ‘ite faces of the sniall 
Ripa inad ore sea de tie cenie choworane 
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All parts must be a close fit if the head is to work well. 


ing parts are a close push fit before the saw 
cuts are made, 

Turn the base to size, face off the ends, 
and drill the bottom %”-20 for the screw that 
locks the head on the tripod. Notice that 
this part also is grooved for a setscrew that 
holds the head together when the locking 
handle is loosened. 

Although the locking-handle grip may be 
turned from aluminum and then knurled, the 
rod itself is best turned from steel, since it 
will receive considerable wear. The entire 
screw and handle for locking the head on the 
tripod, however, may be turned from alumi- 


& 


num, for it does not get so much 
use. You will notice that dimen- 
sions M-and N indicate two de- 
signs for this bottom screw. Al- 
though the long one is easier to 
reach, it may necessitate removal 
of the head before the tripod 
can be closed without marring 
the legs. A screw of either length 
might be used for the heavy- 
duty head, The shoulder at the 
end of the threads should be 
square. 

A length of %”-20 stove bolt 
may be utilized as the mounting screw. Fit 
this permanently into the 1%” knurled head 
by brazing, pinning, or simply jamming the 
threads, The horizontal bar keeps this screw 
from falling out of the head when not in use. 

If you wish, the outer surfaces of the head 
may be given the whirl patterns of an engine 
finish, A special rubber-bonded abrasive 
stick for this purpose may be obtained from 
a manufacturer of abrasives. However, a 
very attractive finish also may be produced 
by chucking a rubber-tipped pencil in a drill 
press and using it to whirl small pieces of 
crocus cloth against the faces. 


‘ 


END 


ae. 


Timer Mounted on Enlarger Is More Easily Read 


Viststtrry of a timer dial in the darkroom 
can be improved and its controls can be set 
more accurately if the timer is mounted on 
the enlarger as illustrated above. 

The bracket was made from a 1” by 1%” 
by 16” wood strip, 8” of one end being bev- 
eled so the timer could be faced upward at 
about 45 deg. Notches were cut in the front 


of the bracket to fit it around the enlarger 
casting, and it was attached to the guide rails 
by drilling and tapping the latter for 10-32 
machine screws. The timer is held to the 
bracket by two wood screws placed through 
holes drilled in its back. Another type of en- 
larger would of course require different treat- 
ment—Grexn A, WaGNER, 


Glossy Prints Ferrotyped on Sheet Cellulose 


Tun cellulose acetate sheeting rivals 
chromium plates as a means of ferrotyping 
glossy prints. Relatively inexpensive, this 
clear cellulose may be obtained at stationery 
stores in 20” by 50” sheets. 

Both sides of the sheeting may be used re- 
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peatedly. Ferrotyping is done in the usual 
manner, but intense heat should not be ap- 
plied for rapid drying. Because of its light- 
ness and small bulk, a roll of the sheeting is 
a handy accessory for a traveling photog- 
rapher.—Jack Wi1son. 


TOR 


SPINDLE 


MARR 
SPRING 


Impaet Tool. Until 
resistance to rotation 
reaches a certain point, a 
tool made by Ingersoll- 
Rand Co., Phillipsburg, 
N. J., runs like an electric 
drill. Once resistance on 
the anvil (or spindle) is 
greater than spring pres. 
sure, the anvil remains stationary while a ro- 
tating ball cam pulls the hammer back, 
compressing the spring. As the cam balls 
reach the lower part of their track, the ham- 
mer delivers a rotary impact on the spin- 
dle, 1,900 times a minute. The tool can 
be used to drive nuts, tap, ream, and drill 
masonry. Various attachments are offered. 


Soldering Gun Has Light. A small 
lamp lights the work when this soldering 
gun is switched on. The loop tip is at solder- 
ing heat in five seconds, and draws current 
only in use. Containing a built-in transform- 
er, the gun is a product of the Weller Mfg. 
Co., of Easton, Pa. 


Milling Done on Lathe. This index- 
ing work kolder makes it possible to use any 
lathe as a milling machine for bar stock up 
to X”. Mounted in the tool post of the lathe, 
the attachment provides full 360-deg. rota- 
tion in three directions—radially, vertically, 
and horizontally. Hence the work can be set 
at any angle. The 
radial adjustment 
is indexed to 24 di- 
visions, set by a 
screw and locked 
by a key. Davos 
Products Co., of 
Chicago, is the 
manufacturer. 


Vise Also Used as Clamp. Sup- 
plied with bars of two lengths, a combina- 
tion tool made by the C, G. Schulze Co., 
of Los Angeles, serves both as a vise and as 
a bar clamp, the jaws being quickly changed 
from one bar to the other. As a vise, the tool 
may be used free or bolted to a bench, 
clamping pressure being applied by a tog- 
gle lever. As a clamp, the movable jaw may 
he set at 4” intervals to a 68” maximum, 


— 


Asnasive 
= cussion mo i 
Sander and Seraper Combined. 
‘A combination sander and scraper made by 
the Glober Mfg. Co., Chicago, has a roll of 
1” wide abrasive that may be fed to the 
sanding area as the old part becomes worn. 
A setscrew holds both the abrasive and the 
scraper. The latter slides out when needed. 
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Brings in 
the World 


Operated with your regular broadcast 
receiver, this one-tuber will cover 
the major foreign wavelengths. 


By S. T. Van Esen, W20XD 


ONDON is calling. Lima, Sydney, and 

Johannesburg, are on the air too. There's 
a wealth of news, information, and enter- 
tainment pouring out of foreign skies, just 
waiting for you to listen in. If you've 
wanting to do just that but have hesitated 
because of the difficulty of building a short- 
wave receiver from scratch, here is your 
answer. It’s as simple as one tube and a few 
coils. The rest is already built into your 
regular radio. 

‘A superheterodyne will give best results, 
but most radios are of this type. These as 
well as most other kinds of receivers have 
everything you need for short-wave recep- 
tion except that their antenna circuits are 
designed for a lower frequency. All you have 
to do is change the short waves into longer 
ones that can be detected by the broadcast 
receiver. 

‘A converter that will do this job consists 
of a single tube of the pentagrid type oper- 
ated in conjunction with suitable coils and 
capacitors. Two things should be noted 
about this tube: first, it is actually two tubes 
one, and second, it has five grids. For 
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simplicity, only three of them are shown in 
the diagram; the suppressor and one of the 
screen grids are omitted since their connec- 
tions are made internally. 

One section of this tube is called the 
“mixer” because the incoming or short-wave 
signal applied to its grid or input circuit is 
changed to broadcast frequency in the plate 
or output circuit. The other section, the 

“oscillator,” may be visualized as a miniature 
transmitter. It produces a signal voltage of 
own that is applied to the mixer circuit 
simultaneously with the desired short-wave 
signal. 

Now let us say that the broadcast receiver 
is tuned to 1,500 ke. (1.5 me.). We will 
then want the mixer to operate only at this 
frequency—that is, we want it to convert 
every short-wave signal within its range to 
1,500 ke. To do this the oscillator must be 
tuned 1,500 ke. higher or lower than the 
incoming programs. For example, to get a 
foreign station broadcasting on the 6 mc. 
channel, we tune the oscillator to 6 plus 1.5, 
or 7.5 me. By combining or “beating” the 
two signals together, we obtain the 1.5 me. 


O SHORT-WAVE ANT. fF ro ecancast cares 
‘ I i soi 
me RS 


sockets and the oscillator capacitor are 
raised from the chassis by insulated spacers 
Solder all leads that go beneath these” parts 
before you actually fasten them into position. 


difference that can then be applied directly 
to the input circuit of the broadcast receiver. 

In this converter the critical tuning is done 
by the oscillator capacitor, C2. As we rotate 
the dial through its range of frequencies, any 
signal that is lower than the oscillator setting 
by exactly 1.5 me. will be heard in the loud- 
speaker of the broadcast receiver. Strictly 
speaking, “image” signals exactly 1.5 me. 
higher should also be heard, but since the 
mixer tuned circuits are adjusted for best 
response to the lower frequency, the latter 
will probably come in much stronger. 

A 2” by 7” by 7” aluminum chassis dou- 
bles as the front panel. Aluminum is a good 
choice because it can be worked without 
special tools. If reasonable care is taken to 
keep from scratching the face, it will be pos- 
sible to apply an attractive cross-grain finish 
by pulling a small wad of steel wool against 
a straightedge. 

Sockets for the three plug-in coils are 
mounted 1%” off the chassis. Common cera- 
mic stand-off insulators 1” long were used. 
(They are %” in diameter and tapped at 
both ends for 6-32 machine screws.) The 


If a separate power supply is used, the only 
connections to the receiver will be ‘those for 
antenna and ground. Alternatively, plate, and 
filament voltages can be tapped off 'an AC set. 


extra spacing was obtained by adding 
lengths of X” aluminum tubing to the end 
ich insulator. 

Because the type of vernier 
a protruding hub, the main oscillator tuning 

also had to be spaced away from 
is. Ceramic insulators were used 
here too with a metal strip bridged across 
them to support and ground the rotor. De- 
tails of this construction are shown in the 
closeup photo on page 220. The holes 
through which this bridge strip is fastened 
to the insulators are slightly elongated so 
that the tuning shaft can be aligned, and a 
flexible coupling is used to link it to the 
dial hub. 

The tube socket, mounted to hold the 
G6BEG horizontally, has a metal ring that 
allows it to be attached to one of the ceramic 
supports by means of a 6-32 spade bolt. A 
midget variable capacitor, used to tune the 
output coil, is placed directly beneath the 
coil socket. If there is not enough clearance 
between socket and capacitor, use longer 
aluminum spacers. Bear in mind that while 
the capacitor mounts directly on the chassis, 
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insulators, bridged by a metal stri 
hold the oscillator condenser off the chassis. 
The midget tuning capacitor, C3, may be seen 
at the right. under the output-coil socket. 


it has a high voltage at both ends and 
therefore must be electrically separated from 
the chassis. Mounting inserts are insulated, 
and the hole through which the shaft pro- 
jects must give adequate clearance. 

Input and output signal leads are brought 
to a terminal strip on the rear top edge of 
the chassis; power connections center in an- 
other block at the lower edge. Power for the 
converter can readily be taken from most 
AC receivers, but where proper voltages are 
not available (on some AC and all AC-DC 
sets) it is advisable to construct a separate 
power supply. This will have the additional 
advantage of making the unit completely 
self-contained. 

The photo of the power supply shows 
how the long bolts that hold the transformer- 
core laminations are used to support an 
aluminum panel upon which the rectifier 
tube (6X4), the filter capacitor, and the 
filter resistor are mounted. The switch could 
have been mounted here rather than on the 
converter, but the arrangement shown was 
found more convenient in use, and it also 
lessens the danger of shock by making it 
unnecessary to handle the high-voltage sup- 
ply once it is connected. 

While considerable leeway is possible in 
the arrangement of wiring and components, 
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LIST OF PARTS 


Cl, C2: 140-mmf. variable capacitor 
(Hammarlund type MC-140M). 


-mmf, midget variable (Hammar- 


: .01-mfd., 400-volt paper. 

}: 18-18 mfd., 450-volt dual electrolytic. 

Rl: 20,000-ohm, %-watt carbon. 

R2; 30,000-ohm, 10-watt wire-wound, 

S1: SPST toggle. 

Ti: power trans. primary: 115 volts; 
its 


secondary: 700 volts (at 50 ma.) cen- 
tertapped, and 6 volts (at 2 amp.). 


Coil forms (3) 5-prong, 1%"-dia, poly- 
styrene (Amphenol type 24-5P). 


Coil sockets (3) 5-prong. 


Tubes, 7-prong miniature sockets, chassis, 
knobs, misc. hardware. 


the coils must be as specified if proper re- 
sults are to be obtained. They are worked 
out so that, when tuned with the capacitors 
specified, they will operate properly over a 
frequency band ranging from approximately 
6 to 16 me. 

Connect the antenna terminal of the 
broadcast receiver to the converter; if no 
ground connection is provided on the re- 
ceiver, wire the other end of the output-coil 
secondary to the chassis of the receiver 
through a .01-mfd. condenser. Remember 
that on some sets the chassis is “hot.” Now 
set the dial of the broadcast receiver to 
1,500 ke. If you get interference at this 
point, turn the dial slightly (toward the 
high-frequency end, if possible) until you 
have tuned out the interfering station. 

For good long-distance reception, an out- 
door antenna about 40’ long should be used, 
although in actual tests this converter gave 
good results with a short indoor aerial. Con- 
nect it to the proper input post, leaving the 
ground lead open for the moment. Turn on 
the power for both sets and adjust the r 
ceiver volume control for maximum gai 
Starting at the lowest frequency on the osc: 
lator dial (plates completely in mesh), slow- 
ly rotate the knob until some signal is heard. 
It doesn’t make any difference what the 


BOTTOM VIEW 


> 
signal is so long as it is steady enough so a 
that you can use it to peak the converter. 

With a fiber wand, carefully rotate the 10 O08 


midget capacitor C3 until the signal reaches 
maximum strength. Now rotate’ the mixer 
control, Cl, until the test signal is again 
brought to maximum. The ground lug adja- 
cent to the antenna input terminal should 
now be touched to the chassis to see whether 
this increases volume; if it does, make a 
permanent connection. 

‘Once these preliminary adjustments have 
been made, do not touch C3 or the dial of 
the broadcast receiver. Change stations by 
rotating the oscillator capacitor, and then 
peak the signal by careful adjustment of the 
mixer control. 

Image signals may cause the converter to 
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OSCILLATO! 


Ja 


Schematic diagram _ shows 
how to wire the simple one- 
tube converter and its power 
supply. If possible, follow the 
parts, layout show in, photos, 
eping all signal leads short. 


Coils are critical. Make sure 
that the forms are the right 
size and that wire and number 
of turns are exactly as speci- 
fied. They are calculated to 
cover the 6 to 16 me. bands, 


(OF FORM 


MIXER C' 


R COIL 


IKI 
ui 


i] 


bring in the same station at two different | BOTTOM VIEW OF FORM 

settings of the oscillator dial. To tell which OUTPUT COIL 
is the correct position, look at the plates 

of the oscillator and mixer capacitors. They | COIL DATA 


should be in or out of mesh to about the 
same extent. However there's no harm 
done if you peak up on an image rather than 
a true signal except that dial settings will 
be out of proper sequence. 

The range of the converter includes a 
majority of the international broadcast bands 
as well as many amateur transmissions. END 


Mixer 


All tums close wound with plain enameled 
copper wire; sizes as given below. 


10 tums, No. 18; tap 1 complete tum 
bottom end. 
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Quickly Installed Filters Cut 
Fluorescent-Light Statie 

Tue cool, efficient 
illumination that you 
get from fluorescent 
lights is almost 
matched on the debit 
side by the static they 
cause in radio and 
television receivers. If 
you have installed 
any of these new 


lights you can do 


a 
= yourself and your 


neighbors a favor by adding line filters. 
Many condenser manufacturers produce 
filters that keep the high-frequency disturb- 
ances out of the electrical wiring system by 
by-passing them to ground. 

A typical unit—the smaller one in the 
photo above—consists of two capacitors con- 
nected in series with the center part 
grounded to the case. When the leads are 
wired across the line and the mounting 
bracket is bolted to the lamp reflector, both 
conducted and radiated interference are 
sharply reduced. A separate filter should be 
used on each fixture, and for multiple units 
a larger filter (top) is recommended; it is 
connected in series with the 115-volt line. It 
is advisable to use the larger-capacity type 
if a television set is in operation since it pro- 
tects the video as well as the broadcast fre- 
quencies. 


Floating Arm Adapted to Mike 


Gettinc a microphone into the desired 
position quickly is no problem with this com- 
pletely flexible arm that moves in any direc- 
tion and stays exactly where you put it. 
Long in use on desk lamps, it is now made 
available with mike fittings by Dazor Manu- 
facturing Corp., St. Louis. 
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Clamps Steady Radio on Bench 
Cos or tubes are sometimes damaged 
when a radio chassis is placed on the work- 
bench for servicing. To keep weight off 
these parts and lessen the chance of break- 
age, attach one or two C-clamps as shown to 
support and steady the set—H. Leeren, 


Tape Shields Tube Numbers 

Exrertmentenrs who keep a supply of 
tubes on hand often find it impossible to 
identify some because the type numbers 
have been wom away through handling. 
This won't happen if you put clear cellulose 
tape over the number when the tube is new. 


Tiny Resistors 
Are Accurate 

Minature preci- 
sion resistors, built to 
astandard tolerance of 
1 percent, have been 
announced by the 
Shallcross Manufacturing Company, Col- 
lingdale, Pa. The smallest single unit is 
15/32” long. Other types with two to four 
sections have also been produced. 


Form Is Easily Tapped 
A FLuTep coil form made by 
Henry L. Crowley & Co., Inc., 
West Orange, N. J., eliminates 
the need for special holes and 
will take a tap from any part of 
a winding. Matching terminal 
clips and bases are available. 


Cabinet doors and hinged drawer front reveal—or conceal—the radio and slide-out changer. 


Pine Washstand Holds Phono-Radio 


RADIO and 

phonograph con- 
sole that harmonizes 
with pine furnishings 
isn’t easy to find in the 
music shops, but its 
parts can be assem- 
bled without great dif- 
ficulty. This unit was 
put together at a frac- 
tion of what the com- 
plete set would cost, 
and it has become the 
showpiece of the 
room. 

Better-than-average 
radio equipment was 

mught new; the cabi- 
net colonial wash- 
stand that was picked up at a bargain be- 
cause it needed refinishing. The photos 
above show two views of the completed set, 
and at the lower right you can see the cabi- 
net with the works removed. All parts are 
accessible for repair. 

The face of the drawer above the doors 
was hinged at the bottom; it drops flat 
to expose the dial. A supporting frame 
was built for the record changer, and 


the unit mounted on slides so that it can 
be withdrawn for loading and unloading. 
The ball-bearing slides for this purpose 
may be purchased at a hardware or radio- 
parts store. 

Although there is ample room for a speak- 
er inside the stand, the existence of a very 
suitable alcove made possible the arrange- 
ment pictured at the left. A shelf was built 
across the upper part of the recess in which 
the console stands; the speaker baffled 
into this space, and a short drape hung in 
front of it. The extra room in the cabinet is 
utilized for record storage —Jack McGute. 
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The Mail’s Here? An attachment for 
rural mailboxes offered by the Tell-O-Mail 
Company, of Portland, Ore., automatically 
signals the arrival of mail. When the mail- 
man opens the box door, a connection trips 


a trigger on the rear, allowing a spring to 
throw a yellow disk above the box. When 
the box owner comes for the mail, he snaps 
the disk down again, ready for the next 
delivery. The attachment sells for about $3. 


Brush Holder Also a Funnel. 
Fitted snugly on the rim of a paint can, a 
device produced by the B & W Manufactur- 
ing Company, of Indianapolis, serves both 
as a brush holder and as a pouring funnel. 
Plated to prevent rust, the holders are avai 
able in sizes to suit either quart or gallon 
cans. The retail price is about 20 cents. 


Tile Needs No Cement. Anyone can 
tile a room with a new type of plastic tile 
produced by the Pittsburgh Tile Company, 
Pittsburgh, Pa. These tiles are joined by a 
tongue-and-groove type lap joint and do 
not have to be filled in with cement, the 
self-aligning joints being watertight, Adhe- 
sive is used to attach the tiles to a wall. 


Lighter Helps Start Fires. The 
ordinary cigarette lighter has now been 
adapted for use in kindling a fire in your 
fireplace. Crescent Industries, of Detroit, 
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offers the lighters in 12”, 24”, and 30” 
lengths at prices from $3.75 to $8.75.) 
Sliding the barrel strikes a spark, igniting 
four wicks. Any lighter fluid may be used. 


. 44. 


Lock Works on Combination. 
To open a door equipped with a new keyless 
lock made by the Security Lock Corporation, 
of Walden, N. Y., you must know the com- 
bination, It locks when the center lever is 


flicked, but to open it you must tap out the 
proper combination on the four buttons. 
The lock has virtually unlimited combina- 
tions, and it’s built so you may easily change 
the combination whenever you see fit. 


Glasses Fold. For 
carrying, these binoc- 
ulars fold into a com- 
pact 1%” by 1%” by 4” 
size, easily placed in 
your pocket. When 
‘opened for focusing, 
they extend from 3%” to 4”. A product of the 
Porto-Sight Company, of Kansas City, Mo. 
they weigh less than 2 oz., have an optical 
power of 3, and, except for the folding 
mechanism, are made entirely of plastics— 
including the lenses. They are available in 
either black or ivory for about $2. 


ve Regulates Heat. A steam 
radiator valve that automatically controls 
the temperature of each radiator on which 
it is placed is being marketed by the Heat 
Timer Corporation, of New York City. 
Installed in place of the ordinary air valve, 
the new one has a movable indicator on a 
scale of temperatures. A thermostat inside 
keeps the valve closed as long as room tem- 
perature remains at the desired level. 


eu. ea | 


Seissors Run by Electricity. The 
vibrating jaws of electric scissors made by 
the Atlas Instrument Co., Haddonfield, 
N. J. will cut fabrics ranging from several 
thicknesses of woolens to fine cottons or 
silks. Controlled by pressure on a button, 
the device can be guided around intricate 
curves as well as in a straight line. With a 
6’ cord and a leatherette case, the unit sells 
for about $10. 
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Lamp » 


A compact magneto to supply current for 
lights on motor bicycles and scooters is self- 
regulating, keeping output uniform from 
idling to maximum speeds. Driven from the 
engine flywheel or a tire, the rotating mem- 
ber is an Alnico ® magnet with eight poles, 
turning inside eight stationary coils. 

Four laminated segments are attached to 
the rotor by separate leaf springs of different 
strength, which at low speeds hold them 
clear of the magnet poles. As speed in- 
creases, one segment after another flies 
against the magnet poles, each bridging a 
pair. This progressively “short-circuits” the 
magnetic field, holding current output con- 
stant despite higher speed. 

The compact generator is only 1%” thick 
and 3%” in diameter, and develops enough 
power for a 30-watt sealed-beam headlight 
and a taillight. Made by a division of Ben- 
dix Aviation Corporation, South Bend, Ind., 
it is available only to manufacturers, 


gneto Governs Itself 
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Air Pistol Is Breech Loading 


Saw to have enough muzzle velocity to 
form a 1” test grouping, at 30’, a new tar- 
get air pistol is cocked by “breaking” it to 
draw back a spring-driven piston, Two 
calibers are available for shooting .177 or 
.22-cal. pellets, both priced at about $20 
with ammunition and targets. The gun has 
a rifled barrel, and ammunition is loaded into 
the breech. Hy-Score Arms Corp., Brook- 
lyn, N. Y., are makers of the air pistol. 


Removing Tape from Skin 


Apuestve tape commonly leaves stubborn 
traces of itself on the skin after it’s peeled 
off. Alcohol or turpentine will get them off, 
but if neit is available you can use the 
tape itself, side out, like an eraser to 
rub off the clinging bits.—H. Samvuexs. 


Spaces Let Subflooring Expand 


Dry subflooring will become swollen if a 
prolonged rain occurs before the roof has 
been put on a new building. The tremen- 
dous pressure developed can cause serious 
displacement of walls and partitions, unless 

e left to let subflooring expand. 
y of leaving such spaces that 
makes it easy to fill them in after the roof 


is on, and the danger of swelling is past, 
is to lay in common one-by-twos tempo- 
rarily. Simply insert one between every sev- 
en or eight boards when laying the floor, 

and remove until the 


away | roof is on, Later, nail 
| them.—J. Moprocx, 


Spool Helps Clean Bike Chain 


To cuEaw a bicycle or WN] 
motoreycle chain thor- 
oughly, in even a small 
can of fluid, push a big 
nail through a wooden 
spool and drive it into a 
wall or post a bit higher 
than the doubled chain’s 
length above the floor. 
With the master link re- 
connected, run the chain 
over the spool through the 
fluid.—Jit Pow. 


Wastebasket Matches Floor 

Scraps of linoleum and a 9” by 12” piece 
of %” wood make a surprisingly sturdy 
wastebasket. The one I built will readily 
support 170 Ib. The wooden parts are cut 
as shown—first the outside contour, then the 
top ring, which leaves the bottom. Other 
shapes can be made the same way. Use 
small tacks in fastening the linoleum to the 
ring so as not to split the wood. A dab of 
glue in the joint will reinforce it, and the 
ring can be painted a trim color for decora- 
tive effect —Josern R, ZeBRowskt. 


Blocks Raise Car for Mechanic 


Natep together 
from short lengths of 
two-by-eights, two of 
these blocks ’ provide 
a car support you 
simply drive up on. 
The base is 26” long. 
Each step is set back 

, the top being 14” long. The single end 
support equals the height of the two center 
lifts. Nail on a strong stop cleat, and don’t 
forget to chock the other wheels securely 
both fore and aft when the car is up on 
the blocks for work. 


Router Ground from Old Drill 


Next time you wish you had a round- 
bottom router, why not make one? All you 
need is a broken drill about 4” in diameter. 
Break or grind it to half its original length. 
Then rough-grind the end round, without 
any cutting-edge clearance as yet. Chuck 
it in a lathe or drill press and with a coarse 
oilstone finish rounding the tip evenly. 
Then go back to the grinding wheel and 
carefully grind clearance back of each cut- 
ting edge without changing the spherical 
shape. You can use the router freehand to 
rough out hollow parts in carved trays and 
similar pieces, or with a fence on the drill 
press for forming decorative grooves. 


Angle-Sawing Jig is Variable 

Tus improved jig for cutting wedges and 
short tapers is adjustable for various angles. 
Glue it up of several pieces of hardwood 
with the grain crossing for ample strength 
in the corner. The far tip and the bolthead 
slide against the fence. 
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Steam That's 
Hot as Fire 


Ignites Paper and Wood. You 
may think of steam as being wet, like water, 
and therefore likely to keep things from 
burning, but true steam is actually dry. 
Under conditions of increased pressure or 
superheating it may be hot enough to ignite 
wood or paper and melt lead. 

Some of the properties of superheated 
steam may be demonstrated with a home- 
nade superheater coil. Near one end of a 
36” length of %” copper tubing form a coil 
of four turns n diameter. Insert ‘the 
long end of the tubing through a one-hole 
stopper in a flask containing water, heat the 
water to boiling, and place a Bunsen burner 
under the coil. When the coil is heated 
strongly, the completely invisible steam 
ing from the tube will make a piece of 
solder flow like water or, as shown here, 
will char and even ignite a scrap of paper. 


Magnesium Burns in Steam. 
Magnesium is such an active metal that it 
can break down steam into oxygen and 
hydrogen, and bum in that atmosphere. 
To demonstrate, press a 6” piece of Pyrex 
tubing, just slightly larger than the copper 
tubing, over the nozzle of your superheater 
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and place a 2” length of magnesium ribbon 
inside. Then, while boiling the water, heat 
the coil vigorously and also apply a ‘flame 
under the magnesium, either using two 
Bunsen bumers or moving one back and 
forth, The magnesium will soon burn as 
brilliantly as it would in the open air. 


Real Steam Is Invisible. You have 
never seen real steam, and you never will, 
for it is completely invisible. The cloud 
that issues from your coil when it is not 
heated actually has already condensed into 
tiny water droplets. But very close to the 
nozzle the steam is still hot enough to re- 
main gaseous and invisible. Heating the 
steam in the coil as in the lower photo 
keeps it gaseous longer, but you can prove 
it’s there—and change it to water—by plac- 
ing a cool pie plate in its path. 


Solids Raise Boiling Point. The 
temperature of water can be raised above 
its normal boiling point by dissolving solids 
in it. Acids and common salt will raise the 
boiling point even more than such things as 
glycerin and sugar. You can easily demon- 
strate this temperature rise, and the differ- 
ences in the rise caused by different sub- 
stances, by adding samples to boiling water 
with a’ thermometer in it 


m Temperature Varies. The 
temperature of steam produced in an open 
pot depends upon atmospheric pressure. If 
the pressure is increased, the temperature 
goes up accordingly. This may be demon- 
strated as above. When water in the flask 
is boiled rather slowly, a thermometer 
placed through one hole of a two-hole 
stopper, as at the left, will register the 
normal boiling point. "If you cautiously 
close the other hole for just a second or two 
with a glass rod, the temperature will rise. 


Pressure Affects Boiling. How a 
drop in pressure lowers the boiling point 
may be demonstrated as below. Half fill a 
small flask with water, boil it vigorously, 
remove the heat, and stopper the flask im: 
mediately. Then support the flask in an 
inverted position and place an ice cube on 
its bottom. By condensing the steam, the ice 
produces a partial vacuum in the flas! 
der the low pressure, the water boils 


Hetating Dowel Flips Switch When Clock Rings 


" No ALTERATION need be made on the 
clock used in this time switch, and it is read- 
ily removed for use elsewhere. Its only con- 
nection is through a slotted dowel that en- 
gages the alarm-wind key. A wooden rack 
may be made to any size that permits the 
proper relation of switch, rotating dowel, 
and alarm key. A flush-mounting toggle 
switch was used, the plastic lever being 
drilled to receive the wind-up cord. 

Slot one end of a %” dowel so that the 
alarm wind fits in freely. Mount the dowel 
free to turn. I bushed the wooden upright 
with a piece of copper tubing, inserted a 
2%” wood screw as an axle, and turned this 
tight in the dowel. Even a weak alarm will 
operate the switch because of the winch ef- 
fect provided by the dowel.—Joun WaLTens, 


Neon Light Mluminates Clock Face 


Berrer than a luminous dial, this stand will en- 
able you to tell time without fumbling for a switch. 
Two 5” by 6” pieces of %” wood are cut to the shape 
shown, a ki” recess for the clock is chiseled in the top, 
and a passage for the cord routed in the lower piece. 
Drill a centered hole for a flush-m »:.nting receptacle. 


A metal shield is bent over the front of the neon 
night light, which takes so little current a switch is 
unnecessary.—DoRis ANDERSON. 


Cap Iron Sets Grinding Angle 


Usinc a hand 
grinder, I found it 
difficult to hold a 
plane iron steady 
at the proper 25- 
deg. angle on the 
tool rest. By re- 
versing the cap 
iron and adjust- 
ing it until the 
bevel lies flat on 
the wheel, however, I can always maintain 
the position, or regain it after dipping the 


Joining Wheelbarrow Tracks 


For pushing a wheelbarrow over soft 
ground, even for short distances, you'll find 
that you can move bigger loads faster and 
easier over boards. Make sure, however, 
that they are joined properly. If loaded bar- 
rows move in one direction only, either the 
second or third of the illustrated methods is 
satisfactory HANS SCHMIDBAUER. 
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blade in water—Joun Conyunsxe, 


Glue and Water Clean Paint 


Anmmat glue is an excellent woodwork 
paint cleaner. Mix % Ib. in 2 qt. water, and 
let it stand overnight. Boil and stir for ten 
minutes, Use a cup of it mixed in a small 
pan of water. Do notgfinse off; the size left 
replaces gloss that wfshing dims, 


ASBESTOS-COVERED WIRE 


M15 VoLTs 
‘AG OR DC 


Thermal “Saw” Melts Its Way Through Plastics 


Crartsaen and hobbyists who work in 
plastic will find use for this saw that gets its 
muscle from a hot wire. Actually it melts its 
way through the material, and since it works 
equally well in any position, curves, circles, 
and angles may be fashioned more easily 
than with a blade, 

The 6” of No. 28 resistance wire used in 


the saw is connected in series with two 200- 
watt bulbs in parallel. Four 100-watters can 
be substituted. Other types of resistance 
wire may also be used, but if changes are 
made, try various bulbs until you find the 
combination that cuts well without getting 
the plastic so hot that it fuses together be- 
hind the blade.—Stantey J. Drazex. 


Model of Mine Layer Takes People for a Ride 


Srnoutens along a towpath that follows 
England’s Thames River occasionally have 
to look twice before they believe what they 
see: a punt load of people being hauled by 


a chuffing model boat. Sprawled in the 


prow guiding it is its builder, A. E. Squire. 

Mr. Squire's 5’ 6” model of a Royal Navy 
B-type mine layer has a twin-cylinder, sin- 
gle-acting engine with an overhead slide 
valve. Its burner is fired with gasoline, and 
the fuel pump*is submerged in the tank, 
When running under load, the engine will 
do 3,000 r.p.m od for about 10 m.p.h. 
against the current.—A, R. Perens 


Corrugated Iron Holds Round Stock 


SMa lengths of round stock can create a hazard 
around the shop if they are just left to kick around 
or even if they are placed on the flat-racks you use 
for other materials. By securing a sheet of corrugated 
iron across the posts of a material rack, however, you 
can keep them around safely and within easy reach. 
A smaller piece of the iron should also be set up near 
the machines on which you most frequently use the 
stock.—Jo Ro Junc. 
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Slowly does it! While cutting a hole with an 
aving tool, chip off the material bit by bit. 
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Wiring the Little 
Brown Jug for Light 


NY decorative jug or bottle may be con- 
verted into a lamp base by the proce 
ure outlined here. A hole for the cord may 
be cut in a pottery jug with an electric en- 
graving tool. Chip the surface gradually 
from an area %” in diameter, avoiding heavy 
pressure, Once a hole is through, nibble the 
edges to enlarge it. Then insert a rubber 
grommet. 

In glass, either drill a hole with a brass or 
tube and abrasive powder (PS, Aug, 
05) or use a side-outlet socket. If 
n't buy such a socket, one can be made 
by punching a hole in the cap of an ordinary 
one. Be sure to turn back the sharp edges 
or make the corresponding hole in the fiber 
cap a bit smaller to keep the cord from 
chafing on the metal. 

To mount the socket, drill a suitable cork 
pipe nipple 3” long. Apply house- 
hold cement generously to the drilled hole, 
the nipple, the cork, and inside the jug neck. 
Then, with the cord drawn through both the 
jug and nipple, press the cork in. Before do- 
ing this, however, pour in sand or similar 
material as necessary to weight the jug. 

After a socket has been threaded atop the 
nipple and the cord leads attached, conceal 
the nipple by winding heavy cord, raffia, 
wire, or other material around it, Alterna- 
tively, you might simulate a candle as sug- 
gested in the dr: 


Wind cord or similar material around the pipe 
nipple, or simulate a candle as in the drawing. 


Jig Trims Fiber-Board Edges 


Ir you've ever worked with soft fiber 
board or insulation board, you know how 
difficult it is to trim the edges neatly, par- 
ticularly in’ cutting up squares for finishing 
a ceiling. With a trimmer made as shown, 
however, you can get clean, uniform edges 
comparable to those of commercially made 
squares, Cutting action is provided by an 
old razor blade clamped in the 45-deg. saw 
kerf by means of two wood screws driven 
in from the rear edge. It should just touch 
the upper arris of the chamfer. Keep fingers 
well away from the razor blade when you 
are pushing work through. 


Standpi; 
Stops Floods 


Waren backing 
up in the cellar drain 
repeatedly flooded 
my basement until I 
devised this solu- 
tion. A piece of | cross 
sponge rubber with 
a hole in it is placed 
over the drain to act 
as a gasket, On top 
of this stands a sec- 
tion of tile pipe with 
a wooden cross 
block on the top. To 
this is nailed an upright that is fastened 
through a turnbuckle to a joist. The turn- 
buckle is used to apply enough downward 
pressure for sealing at the floor. When the 
drain is needed, I unscrew the turnbuckle 
and lift off the tile and rubber. The upper 
assembly can be pivoted so that it may be 
hooked to the ceiling —W. E. DaANNEMAN. 


Tennis Shoes Prevent Skidding 


ill 
or move, present a 


cS 

serious menace both 
to the user and to anyone else who may 
happen to be close by. You'll have far less 
risk of skidding if you use a pair of worn- 
out tennis shoes as ladder accessories. Sim- 
ply plant the ladder inside the shoes for a 
good grip.—Pat Fey, 


Lappers placed 
on wet, sloping, or 
hard surfaces, or on 
ground that may al- 
low the legs to slide 


Engraving from Single Pattern 


WEN you want to repeat an engraved 
pattern on a number of glass articles, the 
usual method of engraving or grinding right 
through the paper pattern is undesirable 
because it destroys the paper. Instead, fas- 
ten the pattern inside or under the glass so 


that it can be transferred unharmed to an- 
other piece.—AnTHUR BEIsER, 


TAPE. 
HANOLES 


IO LENGTH OF PowER- 
MACKSAW BLADE 


curmine €0ce 
_ (BEVEL ON TOP OMY) 
—— 


Sa BOLT wit 


MEAD REMOVED. 


Saw Blade Used for Draw Knife 


One of the handiest woodworking tools, 
the draw knife, is also one of the hardest 
to find in the smaller sizes. Two bolts and 
a broken power-hacksaw blade, however, 
can solve that problem. Remove the bolt 
heads and saw slots in the threaded ends. 
Grind a cutting edge on the back of the 
blade and secure the ends in the slots with 
washers and nuts. 
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Tumbling Barrel 
Saves Craftsman’s Time 


Castings are cleaned, metal parts 
polished, and paint thoroughly mixed 
by this simple workshop tumbler. 


By Frederic B. Leach 


precision tumbling proved its value 
during the war as a means of deburring 
and surface-finishing gears, castings, and 
miscellaneous metal parts—work previously 
done largely by hand with bench or portable 
grinders. In the home workshop, a small 
version of the industrial “rattler” likewise 
will quickly pay for the effort and time ex- 
pended in making it. 

As its name suggests, a tumbling barrel, or 


Ve" 6%" 


POUSHING HEAD 


A gallon can encased in a wood cradle serves 
as the chamber. Mount the cradle in this way. 
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mill, revolves and jumbles together objects 
and material placed inside the chamber. 
When this jumbling takes place in the midst 
of an abrasive medium, the tumbled parts 
are cleaned or polished with an efficiency 
difficult to attain by hand. 

Built around a 1-gal, paint can, the mill 
justrated here gives good service in clean- 
ing small castings, polishing metal parts, 
grinding pigments, mixing paint, and various 
other workshop tasks, 

Since paint cans may vary in dimensions, 
depending on the manufacturer, it is well 
to have a can on hand before building the 
wood cradle in which it is slung, for the can 
must be held firmly while rotating. Attach 
one end of the cradle to a faceplate by 
means of two wood strips %” thick and 2” 
wide half-lapped in the form of a cross hav- 
ing three equal arms and one that is %” 
longer. Do this by cutting one strip 6%” long 
and the other 7%”. Fit a hinged slat to the 
long arm and screw three other slats, each 
measuring %” by 2” by 9%”, to the ends of 
the other cross arms. Fasten a disk of %” 
plywood 5” in diameter to the cross strips 
for added strength. 

An octagonal wood block 1%” thick and 
6%” across serves as the other end of the 
cradle, a brass bushing being fitted in the 
center to receive a 4” diameter shaft. Screw 


the three stationary slats to this octagon to 
allow just enough space for the paint can, 
and install a hasp to hold the hinged slat. 
This end of the cradle is supported in a bear- 
ing that sits on two pieces of two-by-four. 

A tumbler must operate at very slow 
speed or centrifugal force will throw the 
contents against the walls of the container 
and eliminate the tumbling effect. Conse- 
quently, since the usual workshop motor 
operates at about 1,750 r.p.m., it is neces- 
sary to step down the speed. 

In this case, three steps were used, the 
pulleys being mounted on a lathe spindle 
and two polishing heads, In each step, the 
small pulley is 2” in diameter; and’ the 
larger ones are 5”, 7”, and 6”, respectively. 
(These were used because they were at 
hand; three 6” pulleys would have given 
about the same effect.) Instead of k” V- 
belts, two of the belts are only %” wide; 
hence, they fit closer to the center of the 
pulleys and increase the ratio. This gives a 
speed of about 35 r.p.m. Because of the con- 
siderable reduction, a motor of quite modest 
power can be used. 

If you find that the tumbled material 
tends to remain at the bottom of the can, 
narrow cleats fastened lengthwise inside may 
overcome the difficulty. Alternatively, you 
could install an entire inner surface of wood, 
making it flat sided; or hammer five or six 
flat areas in the can itself. 

Small steel balls will give sufficient abra- 
sive action to clean small castings, Or, in- 
stead of balls, you might use stars—small 
metal objects that look like jacks with which 
children play. When tumbled together, the 
castings knock the rough edges off one 
another and the balls or stars get at the 
smaller places, loosening any sand and 
smoothing the casting generally. A mush 
made of sand and water with a little soap 
added, or various commercial abrasives, also 
may be used. 


Hinge one slat and fasten it with a hasp to 
allow insertion and removal of the paint can, 


Motor speed must be stepped down. Here, three 
steps cut the tumbler speed to about 35 r.p.m. 


When polishing is desired, various types 
of materials are suitable. For example, saw- 
dust gives a high luster to some metals. In 
polishi however, be careful to follow the 
instructions of the manufacturer of the pol- 
ishing material being used, especially when 
plated metals are involved. 

Artists who like to prepare their own ma- 
terials will find the tumbling mill an excel- 
lent means of grinding pigments, In such 
cases, the material should be placed in the 
chamber along with a number of steel balls 
an inch or so in diameter. The continual 
pounding will grind the pigments very fine— 
fine enough even for water colors, In fact, 
the mill will pulverize almost any material * 
that you may wish, 


Radio Clips Used as Clamps for Model Building 


on 


Mopet builders will find the alligator 
clips available at radio supply houses ex- 
tremely useful as miniature clamps. The 
idea was evolved originally to hold stringers 
against the bulkhead of a model airplane, as 
seen here, but the spring jaws might also be 
used to clamp together adjoining pieces in 
the conventional manner. A short piece of 
stiff wire attached to the clip makes it more 
versatile——Orro WooLLey. 
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Roomy Trailer Built from Troop a Glider 


Wane traveling across country these days 
you may occasionally spot a trailer that looks 
like this one. The chances are that it was 
once in the Army's fleet of troop-carrying 
gliders, now surplus. 

Such gliders offer a head start toward 
a spacious trailer, for the cabin is 8’ high 
and 8’ wide. In the case illustrated here, 


Collar Fits Corner Shower 


Corner shower stalls shaped like the one 
above call for a head projecting from the 
back corner. A common split collar can be 
used to finish off such an installation if it 
is bent near the pivot joint so that the 
halves form a 90-deg. angle. To compen- 
sate for the decrease in size of the hole 
as the result of bending, an oversize collar 
must be used, for instance a %” collar on 
%” pipe—J. Moproc#, 


236 poputar SciENCE 


the wings were removed, the fuselage cut 
off just behind the wings, and a plywood 
wall installed at the rear. Since the landing 
gear was too wide for highway use, it was 
removed. Wheels and fenders were in- 
stalled at body width. A framework of 
heavy pipe at the front provides a sturdy 
hitch.Hewny Crank. 


Fuel Tank Feeds to Last Drop 


Because of centrifugal force, the fuel 
tank in a control-line model plane usually 
fails to feed the engine when the supply 
gets low, but here’s a tank that overcomes 
this problem. As seen in the cutaway view 
above, the feeder line runs to the outer end 
of the trailing edge. Either of the two vent 
tubes may be used for filling. Made of 
aluminum, the tank was developed by West- 
chester Hobbies, Inc., White Plains, N. Y. 


Drawing-Board Cabinet Houses Drafting Tools 


Ween occasional drawing is done in a 
home or office, the needed items often have 
to be found one by one. Here's a cabinet 
that keeps them together and also provides a 
sloping support for the drawing board. 

Triangular endpieces position the board, 
which is hinged and serves as a lid. The 
hinges are screwed to a small shelf that’s 
handy for holding instruments during work. 
A ledge on the bottom of the board keeps 


Shield Is Safeguard on Pulley 


Ir’s all too easy to pinch a hand or finger 
in a rope pulley, especially if one has to 
watch something else, A slotted guard made 
of heavy sheet metal will prevent such in- 
juries. It’s a Y-shaped piece, with the leg 
slotted down from the crotch, and the arms 
bent back and riveted or screwed to the 
pulley housing —Hans Scusapsaven. 


T-square and triangles from falling off. 

If you have a fitted case for your instru- 
ments, it can be fastened directly to the bot- 
tom of the cabinet, leaving plenty of room 
for triangles, scales, and other accessories. 
A paper rack might be mounted on the un- 
derside of the drawing board. If the room 
isn’t well lighted, a bracket or gooseneck 
lamp can be affixed to the back or side of 
the cabinet.—J. C. Macee. 


i 


Chain Gives Fly-Ball Action on Engine Governor 


Suorr lengths of motorcycle chain are 
the fly balls of an engine governor built by 
Arvid Kotanen, of Port Arthur, Can., as re- 
ported by The Hobart Brothers Company. 
Made to control a gasoline-powered welding 
generator, it consists of a pulley-driven shaft 
having a tight sleeve near the bearing and 


a loose one outboard. The chain lengths are 
welded to the two sleeves, and as they are 
bowed outward by centrifugal force draw 
the free-running one inward. Two washers 
welded to this have between them a free 
washer to which the throttle is attached. 
The bearing is a bushed length of %” pipe. 
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Stainless-steel or silver 
ill scoop up sugar, salt, candies, 
uts, or other table delicac: 


i Betas shovels are attractive novelties 
that invite lazy appetites to sample your 
party offerings. Both a long-handled shovel 
and short-handled coal scoop are pictured 
, but there is no need to stop with this 

Sealed ” to the inch, any garden 
implement may model for your tableware. 
Individual salt shovels need be only about 
half this scale 

Stainless steel, sheet er, aluminum, or 
similar material can be used provided the 
gauge is not too heavy. The long shovel is 
made as shown in Fig. 1. Cut the blade 
and the upper half of the handle socket in 


238 porutar science 


one piece. To shape the projecting shank 
so it will fit around the handle, rout a 
groove in a piece of composition board or 
fiber. Align the metal shank and a nail 
over the groove and strike the nail with 

hammer. The groove should be about 7 
in diameter and the nail about & 


Let 
the tip of the nail project into the blade 


area enough to form a slight depression 
there. Using the nail as a core, finish form- 
ing the shank, then bend it to the shape 
shown in the side view. Cut out a hollow of 
he proper contour in the composition board, 
turn the blade blank around, and hammer it 
into its concave shape with a round-nosed 
plastic hammer. Another method is to place 
a few layers of inner-tube rubber over the 
metal and shape it with a ball-peen hammer. 


To shape the 
Tay a nai 


groove 


ind socket assembly are silver-soldered 
lade. Note that the joint is in back. 


The other half of the handle socket is 
the mirror image of the first. A piece of 
3/16” stainless-steel wire is used for the 
handle, Shape it as nearly as possible like 
an actual shovel handle: rounded at the 
upper end, thinned a little along the upper 
half, and with the lower end necked down 
a bit and bent to fit the blade socket. By 
lightly silver-soldering the two halves of the 
socket to the handle along their centers, 
they will hold while the outer edges are 
hammered to a snug fit. Finally, apply silver 
solder to bond all pieces firmly and to fill 
any crevices that might be hard to clean. 

The coal scoop of Fig. 2 has a hickory 
handle. Cut out and shape the blade and 
shank. The D-handle is formed by silver- 
soldering together a short tubular piece and 


Ax 


Form a recess in composition board and shape 
the shovel blank with a plastic-head hammer. 


A noncorroding-wire rivet holds the wood 
in the U-shaped part of the handle assembly. 


a U-shaped piece and inserting a wooden 
rod between the legs of the U. 

An old hammer handle will yield plenty 
of hickory for the handle. Split out a piece 
and drive it through a ” hole in a steel 
plate. Sand the resulting dowel until it is 
smooth and round. Cut off a small piece 
for the grip where it will be held by a stain- 
less steel or silver-wire rivet. The handle 
should be a drive fit in the blade and grip 
sockets; if necessary, tiny rivets can be in- 
stalled for further security. Polish the metal 
with fine abrasive cloth or paper of 360 or 
400 grit and buff it to a high luster on a 
cloth wheel charged with fine compound. 
You can give the wood a coat of antique- 
maple or similar stain, followed by two coats 
of clear lacquer—Watten E. Burton. 
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Electric Scooter Runs an Hour on Single Charge 


Powenrep by an automobile starter motor, 
this child’s electric scooter runs for more 
than an hour on one charging of its 6-volt 
battery. Built by John Albers, of Sioux City, 
Towa, the scooter is operated by a swii 
button on the floor, an auto-starter solenoid 


Tiny Steam Pump Lifts Liquid 

Tus double-acting twin-cylinder model 
steam pump will lift a liquid for a height of 
8’ and discharge it at the rate of a quart a 
minute. William H. Morrison, of Chester, 
Pa., is the builder. 

Made mostly of brass, it is 9” long, 4” 
high, and has a 1%” stroke. The bore of the 
steam cylinders is %” while that of the pump 
cylinders is %”. Four suction and four dis- 
charge valves are located in the pump end. 
‘The pump operates either by steam or com- 
pressed air, and it runs so easily that it may 
be demonstrated simply by blowing into the 
line. Parts were machined from solid stock. 
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being included in the circuit. A V-belt from 
the motor to the right rear wheel sends the 
vehicle along at a good clip, but not so fast 
as to be unsafe, A built-in rectifier charger 
may be plugged in (left above) to a 115- 
volt line to replenish the battery. 


Bieyele Driven by Electricity 

Two 6-volt batteries connected in series 
furnish the power for a side-car drive in- 
stalled on a bicycle by George M. Shoppe, 
of Plainfield, N. J. The drive unit itself con- 
sists of a converted automobile generator 
that drives a 10” semipneumatic ball-bear- 
ing wheel by a V-belt. A welded angle-iron 
frame is attached to the bicycle with two 
%” U-bolts. 

Two switches provide control, one being 
operated by hand and the other by foot. 
Though capable of only modest speeds, the 
bicycle has a range of 30 milés between 
charges. 


KODASLIDE tOJECTOR, MODEL 2A, 
answers the demand for better-than- 
average performance at a budget price. 
The Kodak Ektanon Lens 5-inch f/3.5 is 
highly color-corrected . .. Lumeni 
of the entire optical system increases 
screen brilliance 50% .. . special heat- 
absorbing glass protects transparencies 
from overheating. It all adds up to more 
for your money. Price $47.50. 


KODASUDE pROstCTOR, for you \ 
MODEL 1A (see below) is a —_—— 
star performer in any show. 
The whole family will get 

a kick out of its big, bright 
40-inch-wide images 


...in performance 


its sharp focusing with the 
Kodak non Lens 4-inch *. . 
4/35 ... . its stepped-up . in price 
screen sparkle through the 


completely Lumenized op- 


tical system. Socket in base KODASLIDE 
provides handy mounting MODEL ( see above) makes your 

on tripod during projection transparencies shine with a new, 
150-watt lamp and slide ; ig realism—at home or in an 


auditorium. Its 1000-watt lamp 
delivers more light to the screen 
than any other 3 x 2-inch projec 
tor. Choice of 5 superb Kodal 
Ektar and Kodak Ektanon Lenses 
to meet every need . . . entire 
optical system Lumenized for 
maximum light transmission ... 
efficient turbine fan cools lamp 

d both sides of slide. Comes 
with protective carrying case. 
Priced from $181 to $295 depend- 

ing upon lens choice. 


“Kodak” is a trade mark, 
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For Cabinet Finishing 
“de PLASTIC wooD 


| 
HOME WORKSHOP/, 


If you'd like a satiny smooth, professional 
finish on your next cabinet job—use 
Plastic Wood! It’s an ideal filler for 
cracks or rough grains, dries tight and 
hard, sands to a swell’ finish and takes 
paint, lacquer or varnish perfectly. Here's 
an extra hint—knot holes or gouges just 
disappear when this handiest filler is used! 
Handles like putty—hardens into wood! 


. «dozens of other uses 
FOR FILLING... FOR REPAIRING ... 
© Countersunk screws 
© Chipped furniture 
© Nail and screw holes 


be 
© Broken furniture 


@ You'll want Plastic Wood SOLVENT, 
too, Get both at one time. It is made espe- 
cially to control the consistency of Plastic 
Wood . . . useful also in removing dried 
Plastic Wood from tools and fingers. 


T. M. Reg. U.S. Pot. OF At all Hardware, 
Paint and 10¢ Stores 


PLASTIC 
wooD 


Tube or Can 
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“Elevator” for Curtains 


For convenience and safety, the labor- 
saving Curtainmaster eliminates climbing on 
a chair to hang, dust or take down dray 
A of sliding fittings, requiring only 
screws and a few moments’ time to install 
at each side of a window, hold any standard 
curtain rod. Simply loosen a pair of knobs 
within easy reach, and the curtains descend 
to position shown; raise the same extension 
handles, and the drapes are back in place. 


Atal Size Vag 

Champion Spark Piugs for model gas engines give the same 
dependable performance as regular Champions. Champion 
Ceramic insulation —Sillment sealed. Alloy needlepoint 
electrodes for easy starting. One piece construction. 


CHAMPION 


| SPARK PLUG COMPANY * TOLEDO 1, OHIO 


Dependable 


CHAMPION 


America’s Favorite Spark Plug 


In rendering invaluable service to all 
America, the trucking industry must 
keep detailed records of operating 
and maintenance costs. That's why 
fleet operators are qualified experts 
on spark plugs. It is extremely signifi- 
cant that the majority of leading fleets 
everywhere prefer and use depend- 
‘able Champion Spark Plugs. 


FOLLOW THE EXPERTS 
DEMAND NEW DEPENDABLE CHAMPIONS FOR YOUR CAR 


+ Listen fo the CHAMPION ROLL CALL... Harry Wismer's fost sportscast every Friday night, over the ABC network 
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‘This “egg-beater” is laying a continuous 
pipeline of reinforced hose. An anchor is 
dropped, then the helicopter moves on and 
the line is paid out astern. Or sections of 
metal pipe are dropped where men on the 
ground can assemble them. 

Credit the Army Engineers for this pipe- 
dream-come-true. Since the helicopter can 
go anywhere a man afoot can go—and some 
places where he can't—you don’t have to 
build costly roads for heavy ground equip- 
ment. Savings in time and money add up. 
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All through the peacetime Regular Army 
you'll find scientific advances like this being 
tested and perfected. If you've imagination 
and want to get ahead, here is your oppor- 
tunity. Enlist for 3 years and you may 
choose your branch of the Service. If you're 
a high school graduate you can pick the 
precise training you want before you enlist. 

‘There's good pay while learning, too. 
Food, clothing, shelter, medical care—cost 
you nothing. There's the chance to travel 
and almost unlimited educational oppor- 
tunity. Get the details at your nearest U. 8. 
Army and U.S. Air Force Recruiting Station. 


U.S. Army a1 


U.S. Air Force Recruiting Service 


* 


YOUR ARMY AND AIR FORCE SERVE THE NATION 
AND MANKIND IN WAR AND PEACE 


It's freedom! It's fun! It's the lure of the 
open road that leads to faraway places. 
It's the thrill of exciting race meets, hill- 
climbs, endurance runs, It's the delight of 
"gypsy tours” and sightseeing trips. It's 
a wonderful way to say “Goodbye, care! 


You can’t beat 
riding a 


HARLEY-DAVIDSON! 


Here comes happiness!” It’s the world’s 
greatest sport — and it's yours with a 
Harley-Davidson! Owning a Harley- 
Davidson Motorcycle is easier than you 
think, See your Harley-Davidson dealer 
today. Fill out and mail the coupon now. 


HARLEY-DAVIDSON 


rotorcyucles 


HARLEY-DAVIDSON MOTOR CO., DEPT. E, MILWAUKEE 1, WIS. 
Send free copy of ENTHUSIAST magazine, filled with motorcycle 
so literature on 1948 models. 
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TRY THIS AMAZING NEW 


nco® CLEAR-FLEX 


"Trade Bark 


WINDSHIELD WIPER BLADE 


END VIEW FLEXORS = 


CANT FALL 1 


FLEXES TO CLEAR THE LOW SPOTS 


Know CLEAR-FLEX ... . the first Wiper Blade 
to conform fully to all windshield surface 
irregularities. Even wipes uniformly all types 
of curved windshields, Keeps clear those 
annoying hard-to-reach low spots common 
to all FLAT windshield glass. Clears quickly 
blinding road muck... slapped against 
your windshield from sloppy pavements . . . 
by passing cars. CLEAR-FLEX already has 
engineering approval for original equipment 
on coming models of high-grade cars. 


THRILL WITH CLEAR-FLEX AS OUR “GUEST” 
Deposit with your dealer only the regular 
retail price. Use CLEAR-FLEX through the 
next storm. Then IF you are willing, dealer 
is authorized to remove CLEAR-FLEX and 
refund all your money. 


ance DEAD-LOCKER: 


WIPER ARM 


ANCO Arm fits quickly any wiper 
shaft. Suits any good wiper motor. 
Holds Blade true . . . at correct pres- 
sure. If not now on your car, ask 
serviceman to install a PAIR quickly 
for you. More than 250,000 good gas 
stations and service stores sell ANCO 
BETTER Blades and Arm 


Made by the makers of long-famous ANCO 
RAIN-MASTER® Blades and Arms . . . orig- 
inal equipment for years on DeLuxe models 
of high-grade cars. Your dealer knows ANCO. 


Get yours next time you buy gas. 
May save you a costly smashup. 


Quality Protected Under Fair Trade Laws 
ANCO Patented Products— Patents Make Jobs 


tHe ANperson COmpany 


Established 1918 
GARY, INDIANA 
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Handles Grip Sacks 


Hene’s a gadget designed to save your 
fingernails and temper when lifting heavy 
sacks. Handles are attached to curved steel 
plates covered with hundreds of small pro- 
jecting points. Slap one on each end of 
sack, and the points grip without tearing. 
The grips are manufactured by Palmer and 
Rodgers, of Roscoe, Calif. 


Matchets from Hammers 


Any claw hammer can double as an adz 
or hatchet when fitted with the Adzette—a 
steel head with a 2%-inch cutting edge on 
one end and a V-wedge on the underside. 
Knock the wedge between the hammer 
claws—the cutting edge is ready. It is made 
by Hercules Forge Corp., of Los Angeles. 


IL-PUMPING in your car 
warns that you need new piston 
rings. It's the first sign of worn- 
out rings and the danger signal 
of undue engine wear. 
Fortunately, rings are -replace- 
ment parts. And when you re- 
place with Hastings Steel-Vent 
ere is a B piston rings, you stop oil-pump- 
pees ing, check cylinder wear and 
restore performance. It's the best 
money youcanspendonyourcar. 


HASTINGS MANUFACTURING COMPANY 
WASTINGS, MICHIGAN 
HASTINGS LTD., TORONTO 


HASTINGS 


STEEL-VENT PISTON RINGS 
TOUGH on Oil Pumping 
GENTLE on Cylinder Walls 
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Hook ’em) and 
focok "em 
the Indian way 


© Sneak up on the deep, dark pools 
where the big ones hide. It’s easy in 
a perfectly balanced Old Town Ca- 
noe. This modern birch-bark is built 
for sportsmen. Steady and strong, 
yet light to carry. Made with Old 
‘Town skill to last for many a moon. 


FREE CATALOG show: 
for paddling, 


kinds of canoes 


Palaces for pennies . . . with 
a Whizzer Motor on your’ bike! 
‘This sturdy, modern ‘motor fits 
any balloon’ tire bike takes 
you 125 miles per gallon, at speeds up to 35 
mph. Tes America’s’ thrifiest power) teansporta- 
tion, ‘engineered for years of trouble-free per- 
formance! Get in the Whizzer Parade! 


A 6-MILE RIDE 


RIDE ONE 
‘AND Yourt 
BUY ONE! 


2, Pentiae, Michigan. 
Haale $89.57, which incades $242 Fer Excise Tax ( ) ebck 
‘C-) moey ode. Sand me wou Wize Moar complet, ray fr instatin. 
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GET MORE FUN for 
LESS MONEY with 
a CROSMAN! 


‘ADJUSTABLE POWER without 

powder means you con shoot 
‘your Crosman indoors with safety 
‘ond accuracy, wi 


small gome. Ammuni 
Pells) less thon Yq cent a shot. 


‘i gle-shot or 
magozine types, .177 or .22 cal. 


rel, rear peep and blade front 
sights. At sporting goods or hard- 
wore deolers, or write di 


CROSMAN ARMS CO. 


9 HENRIETTA ST, « ROCHESTER 7, N 


FOUR CYLINDER 
PORTABLE AIR COMPRESSOR 


SPRAY PAINTING OUTFIT 


COMPLETE 


COMPACT @ RUGGED © POWERFUL 


‘The, ideal sir supply for home 


ing jutomobiles, 
fucks, implements and furniture. Paints buildings 
lower coat thant ‘brush work, 
cylinders," drop forged crank: 
shaft, best treated valves and pistons, bronze: bear 
ings," forced feed lubrication. "50-60" Ibs, pressure 
without pulsation. Price includes compressor ay 
shown, with air gauge, 15 ft. hose, spray gun and 
34 hp. motor; ‘fully’ guaranteed. With 4 bipy 
motor—$109.93. 
IF YOUR DEALER DOES NOT SELL 
PRESSURE QUEEN WRITE DIRECT. 


THE CAMPBELL-HAUSFELD CO. 


151 RAILROAD AVE. HARRISON, OHIO 


MORE exe More Power, More Capacity, 


DUPLEX 
ER 


and More Versatility - 
than any other handgrinde 


Makes your work easier, faster, twice the fu 


"Tear out this coupon ond mail today! 


| ee a2, Rass, Wi Of 


‘A NAME TO REMEMBER WHEN YOU THINK OF BETTER LATHES AND SHAPERS, 
Make This 9-Inch 
SPEED, ACCURACY Logan Lathe a 
AND RUGGEDNESS Stand-Out at $159.50 


@ Here in compact, 9-inch 
size are the speed, accu- 
racy and precise, rugged 
construction that make the 
larger Logan Lathes out- 
standing industrial per- 
> formers. High speed, ball 
bearing spindle stays ac- 
curate. Self lubricating 
bronze bearings protect 
vital points. Bed ways pre- 
cision ground to within 
.0005" of parallelism. See 
3) it at your Logan Lathe 
‘st decler's, of write for infor- 
ais motion. 


Dept C02 
LOGAN ENGINEERING CQ.- cnicaco 30, unos 
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9-inch swing 
18 inches between centers 


Mashiogton Blvd. 1672 Mason 


DISTRICT jew'vort7. NYY," Chenges ees’ Sux rmcacs Cot. "Dales f Te 
OPPICES 'Sosce 70d” a a etal 


‘Contrl 1246 "Uaderhi 6682 


a 


JOHNSON 


SEA HORSE 


OF SWEET 
PERFORMANCE 


WHO BUT JOHNSON 
OFFERS YOU ALL THIS? 


Nation-wide Service Rubber Flow Shock 


Long ‘Absorber 

High Trode-in Value ee 

Perfected Alternate Automatic Oiling 
Firing Lorge Grease Copocity 


Large Ges Copacity 


Positive Primer 
Synchro-Control 
Rubber Rotor Pump 


FREE wanpy cnart 


| New! Illustrates and charts the 5 great Johnsons for "48. Sent 
free, Write!.-. Look for the name of your Johnson Dealer 
hone book. 


under “Outboard Motors” in your classified 
JOHNSON MOTORS, 500 Pershing Road, Waukegan, Illinois 
Johnson Motors af Canada, Peterbord, Canada 
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Tops Show Contents 


Evenyruinc in these Vue-Bins is instant- 
ly visible, thanks to their transparent plastic 
tops, so no labels are needed. They come 
in 10 sizes for everything from screws and 
nails to buttons and postage stamps. The 
lids twist on, The containers are made of 
rustproofed metal by the Buckeye Stamping 
Co., of Columbus, Ohio. 


Water Heated at Faucet 


Tuus electric faucet heater is reported to 
heat a gallon of water from 60° to 140° in 
three minutes. Made by the Roley Sales 
Co., of New York City, it plugs into any 
110-120-volt electric outlet. The faucet 
handle regulates temperature and quantity. 


Mr. Robert Brightman, photography edi 
tor of Mechanix Illustrated, is shown dis 
playing Walter A. Musciano’s splendid 
32-inch control line model of the plan: 
that Frank Hawks flew co fame in 1930. 
It has won two first prizes so far. 


THAT cusuony FEELING LASTS LONGER WiTH MARFaK, 


The smooth, easy handling of a car with Marfak Chassis 
Lubrication is evidence that a tough, long-lasting lubricant 
is on the job. A Marfak job protects your chassis for a 
thousand miles or more. Ask your Texaco Dealer to give 
your car that "Marfak feeling” . . . today! 


THE TEXAS COMPANY 


‘Tune in: TEKALO STAR THEATER presents the TONY MARTIN show featuring Alan Young every Sunday 
night. METROPOLITAN OPERA broadcasts every Soturday afternoon. See newspaper for time and station, 
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WHEN 
CASTER 
GUIDES 
WworRK 
LOOSE 
DO THIS: 


Mix Smooth-On No, 1 Iron Cement 
with water to consistency of soft putty 
and fill it into the hole in which guide 
goes, While cement is still soft insert the 
guide, driving it home. Smooth-On hard- 
ens quickly, expands slightly in harden- 
ing and holds guide firmly in place. 


USE SMOOTH-ON FOR BIGGER REPAIRS, TOO 
U: 


‘se it to stop leaks and seal cracks in 
boilers, furnaces, piping, radiators and 
auto parts. Tighten loose handles, hinges, 
knobs, bolts, screws and rivets with 
Smooth-On. Professional repair men have 
been using Smooth-On for over 50 years. 
Buy it in 1%-0z., 7-02. or 1-Ib. size from 
your hardware dealer—if he hasn't it, 
write us. 


FREE 40-PAGE HANDBOOK 


Filled with tested time-_and 
‘money-saving ile 
trations. Cl 
tions. Just mai 


Dect SMOOTH-ON 


THE IRON CEMENT OF 1000 USES 
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Blanket for Jets 


Tus blanket keeps jet engines’ heat where 
it belongs, Fitted around a jet cone, it keeps 
adjacent parts of the plane under 200° even 
when temperatures inside the cone reach 
2,000°. Called the Thermoflex Insulation 
| Blanket, it is asbestos fiber, shielded with 
| metallic membrane. 


¢ , 


yd 


Balloon Bounces Radar 


Six hundred feet above Westinghouse’s 
East Pittsburgh lab, this five-foot balloon 
acts as a target for radar tests. Ultra-short- 
wave pulses beamed from a special antenna 
hit the aluminum-foil reflector hanging from 
the bag and bounce back to the receiver 
without running into hills or tall buildings. 
The balloon target is being used for meas- 
urements and calculations vital to the design 
of new equipment, such as a possible revo- 
lutionary robot gunner for aircraft. 


SAVE TIME AND WORK=MAKE MONEY with 


ww" 


Shaw tractors are the result of more 
than 45 years’ experience in building trac- 
tors and other farm equipment. They're 
Dullt by men who have the “know-how” 
of both farming and mechanics. That's 
why every Shaw tractor carries a full 
year's guarantee protecting you against 
any defect in workmanship or material. 


TOP QUALITY MATERIALS 


Uulllty and low upkeep. "You can buy 
‘rth complete confidence. 


LOW FACTORY PRICES 


A modern facto 


S108 
‘lal price lst, 


1< COUPON TODAY! 


a W 
NG a Backed 


ACT NOW! Sx ——5} 


BIKING MODEL ¢ 
3 tog 4 
; Lp 


OF MANUFACTURING 
"KNOW-HOW" 


iow snow. saw wood and 
sores of other jobs with these sturdy, powerft 
fength construction, precision engineering 
mean top performance on the most Tugs 


round economical workers 
ry fat 
ti 


Shaw walking and riding tractors are dependable, 
jal for truck farms, gardens, orchards, nursefies, Poult 
ry're always ready, always wilt 


Courses, 
fe to At Your 


women and 


tractors save so much time 
snd get so much work done 


‘Just, few cents an hour will operate 


your Shaw" tractor. 
Togeed, well-built 


"Therre Strong. 
ive You years 


= SAWS W 
Many Kinds of Belt Jobs! 


olefood service wiiti ve 
expense, 


SHAW MANUFACTURING CO. 
5702 Front Street, Galesburg, Kans 
668-P5 North 4th Street, Columbus, 


Please send me Free Folder and price list. 


Name 


Address 


PaCS 


BINOCULARS 


with Coated Optics 


Used but ia 
EXCELLENT CONDITION 


°95 


Universal, 6 x 30 Navy Prism Binocu 
excellent condition, complete with lea 
Straps. $42.50 with Coated Optica, $10 Extra 


rs 7° Fete smoarher coring. Rad be eee | | Engineers All Metal Army Type Hand-Sighting 


steel—Disston Saws stay. sharp 


i 
Ecperacinas || LEVELS. 
eads for a of your $2. 00 


Hardware Resi Quay 


but in 
sling 


Mail Coupon for FREE saber Stes ad 
Res Rissan Set, Teale COPY PUBLIC SPORT SHOPS 
SBocen trtad core eto ila. 2, Pa. Ne cop's 


HENRY DI : 
10 Tacony, Philadelphia 35, Pa, U. S. A. 
Please send ime FREE copy of Daston Saw, 
Tool aad Fle Manual 


NAME. 
ST. & NO. 
city. 


j=5 VENETIAN BLIND 
| MACHINERY and EQUIPMENT 
| White us for our Catalog 


WRIGHT SALES CO., INC. 
= 9601 Carr Ave. Cleveland 8, Ohio 


SURPLUS CA a 


Pow! 
SPUR GEAR sau ba with the Fokow Serae! 
HAND SEALED POWER CORP., DEPT..H2, MUSKEGON, MICH. 


HOIST 


Muminated 
$5.95 
Streamline, $3.95 


AT YOUR DEALER'S 
Write for illustrated literature. 


* for 
hoist. Made by famous manu- 
facturee for Uncle Sam 
Brand new, unused. 


Easily lifts or pulls up. to 350 


‘Of multi-strand 


ing openings. 
Rig it up yourself on wall, 
beam, tripod or trolley, wher 
ever you want to lift or pull 
heavy or bulky loads, such as 
boats, outboards, stock... 
anything too heavy to handle. 
Free illustrated ‘How To 
Jse It” suggestions. 


ly — yo 
get in on the ground 
Foor 'of le gurls. 


LIMITED QUANTITY 
at never-again price of: 
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5 DAYS TRIAL! 


NEW WONDER 
TOOL Ready! 


MEAD SPECIALTIES CO. 
ANAM, Knox Ave, Dept. 228, Chieage 41, 1 


If you make things or fix 
things, this unique tool 
will utterly astound you! 


It’s a PLIER 
It’s a WRENCH 
It’s a CLAMP 
It’s a VISE 
I’sa... 
WONDER! 


~ 


Seymour Smit 


PLIER-WRENCH 


Serves os a. plier — or the i 

con be locked, so hand pressure 

be released and tool used as a 
Ww holds objects 


si $1.75. If not at your dealer's, 
us but give his’ name. Send for circular. 


SEYMOUR Ponte & SON, 


ALLIED's 


BIG 164-pace 


Radio at Lowest Prices! 


Here is ererything you want in Radio! New home radios 
and phono-radios, Ham receivers and gear, new kits, 
thousands of parts, tubes, tools, complete PA equip: 
ment, diagrams, latest radio books. The most complete 
stocks anywhere—in one big book—all at money-saving. 
tow prices! 


BUILD THIS 
AMAZING 
5 TUBE RADIO 


LOW-COST SUPERHET KIT 
Complete with Plastic Cabinet, 


Parallel Resistance and 
Sestanes Caer, WS... 
AF Resonance and 

‘Winding Caesar We 37-955 


2¢ 


Chicage 7, Ill. 


1 Rush FREE 164-page Catalo 
D Sead Kit No. 83-275 . 
5 Sead 6 Books No. 37.799 

Gi Sead Caleslators checked above 


Name. 


+++ WHEN WE SAY 
THEY'RE STRONG WE 


MEAN Gly, y 


L.W. CHUCK CO., 3250. 51. Cleir 5t., Toledo 4, Obie 


TaUSE THIS COUPON FOR YOUR CONVENIENCE... 
LW. CHUCK CO. 5 
33 SOUM 5. CLAIR 

TOLD 4, OMI 


Name 
sraeer 
_ 


REAL GAS ENGINE $6.95 
| 


r 


WT ihe Modern PLASTIC | 
for lasting Home Repairs 


PERMANENTLY mends cracks 
for holes in wood, tile, stone oF 
plaster. Sticks and stays put— 
Doer not chip, shrink of fall out 
Easy to use. Economical. Mold 
it, chisel it, polish or paint it. If 
unobtainable from your lumber, 
paint or hardware dealer, the big 
Sb. can will be sent you post 
paid (in US.) for only $1. Full 
money-back guarantee, order now. 


| AMERICAN MACHINE 


IMMEDIATE DELIVERY ! 


Complete 
‘or shown 


| 


QUKHY 8” 


F.0.B.ROYERSFORD, PA. 


BENCH SAW 


CUTS THROUGH 2%6” 


rings. Shipping W1. 50 Ibs. 


& TOOL C0. Inc. 
PA 


DEPT. 200 


ABIE 2S Wi 


ORTH OF TOOL TIP 


© Ever 


Wait 
228 Elm 
Connecticut 


STANLE 


© WINDPROOF 
© LIGHTWEIGHT 
© LARGE FLAME 


DONALD DURHAM CO. 


Box 804-N, Des Moines. Iowa 
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Moto-Tool 17037 


A TESTED TOOL THAT PACKS YEARS OF PLEASURE 


MOTO-TOOL No. 2 


WIT Mey owt 
162° 
eI M2 


MOTO-TOOLS have the Right 
fer efticlent operation. 


yourvele why 


MONEY-BACK GUARANTEE 


DREMEL MFG. CO., Dept. 128-8, Racine, Wis. 


HERE’S BIG VALUE | creme om 


MODEL No. 1 ONLY $9: 35. 
MOTO-TOOL KIT 


onty SS DREMEL MOTO-TOOL) 


$47 Owners of Moto-Tools ee a he x 


rete! prociston Drill Pr 


‘Quickly removed for reula 
Sthanduseinafewseconds. 


IF YOUR DEALER CANNOT SUPPLY YOU USE THIS COUPON TO ORDER 


DREMEL MANUFACTURING COMPANY e DEPT. 128-B @ RACINE, WISCONSIN 


(Enclosed find $.. ... (Check or money order in full). Ship items checked below ot once Postpaid. 
Gi Enclosed find $2.00 as part payment on items checked. | will pey pottimon bolonce plus postoge upon delivery. 
0 Mode] 2 Mete-Teot Ci Mote-Toot Kit Ne, 1 


1D Dremel Dritt Press 
Late Mote-Teot) $5.95 


city. 
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Smallest Machined Lug 


Dwanrep by a matchhead, this miniature 
terminal lug is said to be the smallest 
machined lug in existence. It projects only 
3/82 inch above a mounting board. De- 
signed for use in miniature radios, hearing 
aids, meters and microphones, the Mini-Lug 
is marketed by the Cambridge Thermionic 
Corp., of Cambridge, Mass. 


Pulsing steadily, nearly 100,000 times an 
hour, your AC Fuel Pump is the strong, 
iable heart of your fuel system. It has 
given you long, faithful service because 
of its inbuilt quality and scientific design. 


You can prolong that faithful service 
indefinitely, if you insist upon a new AC 
when you replace your present pump. 


There is no satisfactory substitute for 
quality. S&S 


Hook Fixes Plumb Bob 


Provinc that even the simplest tool can 
be refined, here’s a Rolls-Royce version of 
the plumb bob. The Micro Bob is fitted 
with a rotatable reel and a special hook on 
top of the neck. When enough cord has 
been reeled off, it is slipped onto the hook, 
which holds the bob exactly in place any- 
where on the cord. For fine adjustments, 
the spool is rotated. 
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HOW TO KEEP 


OUT OF YOUR 
SNAPSHOTS 


Fool it "EVEREADY " BATTERIES 
ino Se 'VEREAD! | 
must!” ALL OTHER BRANDS !* | 


Brighter light, longer life! That’ 
—and that’s what you get w 
tory tests prove it. Ani 
flashlight — proves it! TI 
other brands — because they 


jast all other bran 


The resstered trade-mark “Eveready” disingnisbes products of # 
‘NATIONAL CARBON COMPANY, ‘inc. * 
30 East 42nd Street, New York 17, N. ¥. 
Unit of Union Carbide [Ifqq and Carbon Corporation 
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\ Rr Fae ‘2 BALL BEARINGS ON 
SEE IT TODAY! == ¢ 

EVERY FEATURE \ mes? 7 
} YOU WANT FOR FINE \ 
| PRORKMANSHIE 


“SELF-SQUARING 


“ALL CONTROLS RIP FENCE” 


HANDY AND. 
EASY-WORKING”” 


MEXTRA-HEAVY 
CONSTRUCTION 


WEIGHS 
262 POUNDS” 


& be “CONVENIENT SAWDUST 
SO en ‘aran-our" 


CHECK THIS NEW ATL 
7 chit you would 
Rad RUM ics natural for cabiner makers, builders, lumber yard 
faccurers, and home workshops. «B 


tool precision for easier, more 
ruggedness to stand the gaff o} 
Examine its big table: 2714" x 
surface abead of the blade, Note the precision b 

for permanent smoothness. Go over the new-type 
self-squaring, locks-rigidly at both ends, releases instantly for 
positioning or removal — nothing else like it! This 


ATLAS PRESS COMPANY 
255 N. Pitcher St., Kalemezee 130, Mich. 


few Adlat isthe last word in saw engineering — 
bulle for years of dependable service. Ask. your 

Address. Atlas distributor, or send for illustrated bulletin, 

oy Ste ATLAS PRESS CO. 


1 
! 
\ 
| 
| 
| sem 
1 
| 
I 
\ 


— =! 5S i. Pitcher St. © Kolemazes 130, mi 
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CATALOG 


5-Tube AC-DC Kit 


LOWEST PRICES on Everything | 
RADIO - TELEVISION - RADAR 
ELECTRONIC EQUIPMENT 

9 


MAIL COUPON FOR FREE COPY 


CONCORD 


RADIO CORPORATION 


CHICAGO 7 ATLANTA 3 
‘901 W. Jackson Bid. 265 Peachtree St. 
Downtown Chicago Br 29 W. Madison St. 

Latayette Radio Corp. 


Yes, roth FREE COPY of the 


Experimenters Motor 


Compact induction type 
AC, motor operates. from 


cluding shaft which 1s 


cosas" $50 


Wireless 
Micro- 
phone 


Taik 
through 


Ac-De 
Yehud 


cevanal 
ne aoe 
Pickup Speed 


ty, eryatal pick 


Phono-Motor 
Model 80, Rim-drive phono 
eter. 0 "turntable, "Gon. 

2, 
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NEW 
Power 


KING 


8” TILT/ARBOR 


Drainboard Aids Drying 


A sraintess metal drainboard, stamped 
This new Power King saw in P 
your shop is lik the in a closely ridged pattern, keeps glassware 
fervices of highly stile from sliding or toppling while allowing air 
Wepre IE5 verwetllns espns to circulate underneath for drying. Rigid- 

Tex Corp., of Buffalo, N. Y.. is the maker. 


furniture, and other valuable 
articles you can make quickly, 
easily, and at low’ cot. 

‘The new Power King # 
table saw has an extra-large 
(18" x20"), precision-ground 
table, Blade tilts — table and 
work stay flat— for greater 
accuracy and safety. Saw cuts 
254" deep. Rigid, double. 
locking rip fence releases POWER KING 
instantly for positioning on JOINTER.PLANER 
either side of blade. Sealed 
precision ball bearings for 
permanent smooth operation. 
It's America's outstanding saw 
value! Send for literature and 
fname of nearest dealer today, 


POWER KING 
TOOL CORP. 


POWER KING 
12” DRILL PRESS 


Tool Carves Grapefruit 


POWER KING TOOL coRP. 
295 Clevelond St., Warsaw, Ind 


PrePanixc grapefruit is made easier by 


Pleose send new Power King catolog sheets to: the less steel tool shown above. Its 10 
‘i blades divide the fruit into sections, a knife- 
PK 


| adjustable blade severs the fruit from the 
rind, The utensil is made by the Special 
Products Co., of Silver Spring, Md. 


1 
! 
1 
1 
1| edged center tube cuts out the core, and an 
1 
| 
| 
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One glance tells you there’s a brilliant new leader in the light 
motor field... . one run, and you know it's true! You thrill to 
power that is incredibly smooth, flexible, quiet! You enjoy 
sparkling new features that give you an entirely new conception 
of light motor performance, convenience, handling ease! Here 
is the fuel gauge you've always wanted . : . and a score of other 
advancements including the amazing Weedless Drive that le 
you highball through waters closed to other motors 
you the all-clear through thick weeds and over rocks, s 

= drives anywhere there is water to float 


YOURS IN THE 

NEW SPORTWIN 

= these advancements, 

and many more © New 

alternate motor 
flexibil 


See Your Evinrude Deoler! Examii posi wy . apa 
the complete Evinrude line for ‘48. Six great Evinrudes ri iro 


Fuel Filler Closure tor 
faster, easier fueling 
ew Transom Tie 
er for instant 
Adjustment 


to choose from — three famed fc 
the right motor for every boat. Look 
for your dealer's name 
phone book under “Outboard : 

ing handles © We 


ci 
tors.” Write for free catalog less Drive with rubber 


dress, EVINRUDE MOTORS, 5 Me i draped 
N. 27th Street, Milwaukee 9, Wi gat Peller © 360° 
tnicandde Bete i 2] ‘with full reverse, 


YN VDF 
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Writes on 
Watches 


Glasswore 


Costume 
Sewelry 


2 ond 
Tools ns, 
Leather sporting 


Plastics Equipment 


Engrave your name... etch letters or 
designs . . . place permanent identification 
morks on anything with this unique hand 
tool. Carves wood ond linoleum, cuts cord- 
board ond balsa, tools leather. Just plug 

in on any 110 volt AC line 
No home shop is complete 
without @ Burgess Vibro-Tool. 
See your dealer or write for 
informatio: 

DELUXE KIT 

Vibro-Tool complete with 22 
cotfochments in handsome, pole 
ished wood chest + -$16.50 


BURGESS Vibro-Tool Division 
LAKE ZURICH, ILLINOIS 


Stort Your Own Busines 
Here's your best epportunity 
your own bots and ge 
money! Start your own 


‘offers 1000 welding comb 
witl-Range Control for b 
—Hobart's Remote Control 


| eiseerl¢ Drie 


You Con "Build Your Own" HOBART 
Sove hundreds of dollars, build your 
own gorcline drive Hobart ore welder 
‘You ne 
wied auto engine ond chassis, With 
this portable gasoline drive welder, 
yeu con go ony place. Free boeklet 
A. ©. Welder Ever Built 
A.C. Ate Welder for single 
economically — idea! for 0! 
Hight metal werk, Use coveen for de 
HOBART WELDING SCHOOL 
Individual instruction, 
strveters, low cost. Qualified under MAME Maid 


G. 1. Bil of Rights. — PRAM el 


LIVE ‘STEAMERS 


iKs on 4" Seale for Six Engines 
-2 — Atlantic 4-4-2 Tanker 
New York Genteal Hudson 4-0-4 Union Pacific Articulated 
F6-6-4 Write for Price Li 


YANKEE SHOP, Machinists ‘ws, Sos! 


ei Welder 


ps TOY, Ohio One of the World's & 
WW) Lorgest Builders of Are Welders | 


{i'm interested in Hobort Are Welding. Send | 
my free book, details on items checked. 

1D) Gos Drive Weld (bulla Your Own 

DAC. Are ws 


mp: 
BEATS) 
the World 


Better Built 
Lower Prices 


NAM 
‘ADDRESS. 


} Hobart Bros. ¢. 


Sarg als 
Seen 
ti 


ox P-28, Troy, Ohio 
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BIG FUN and PROFIT Using 
Amazing NEW JIG SAW! 


NO MOTOR TO BUY! JUST PLUG IN! SAFE! CUTS CLEAN—NO SANDING! 


CRAFTSMEN! PARENTS! Get SYNCRO... the re- 


Order With Confidence—Read Thi 
LIBERAL 10-DAY T' 
When you receive your SYNCRO, plug st into any $0 
oF 60 cycle (AC. only) 110-120 vole wall ouclet and 
saw, according to instructions. THEN if it does not 
saw cleaner, better than any other jig sw you ever used 
and with more safety if it does not satisfy YOU 
‘enurn at undamaged, postpaid and postmarked within 
10 days of is delivery date and then your #17.50 
be refunded promptly without question, 


SAW A. Dept.B-28, Rochester, LJ 
Export Address: 10 Wall St., N.Y.C. 
WORLD'S LARGEST MAKERS OF ELECTR.C JIG SAWS 
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YOU, T00, CAN 


IN BUILDING 
INDUSTRY! 


BE YOUR OWN BOSS! 


eet 


floor surfacing contractor 
nd sand both new and old 
floors! Prospects everywhere 
—that's why 

make $35 to $50 a day in floor surfacing work 
with an American Floor Sander. Easy to operate 
=no big overhead—no large investment—no 
special schooling. Just be your own bossand get 
ahead! Send coupon for money-making booklet. 


American 


he American Fic fariecn Machiee Co, 
roe Ags B Char Ses Foleo 


Kamps oF of 60 oa ie 
jet “Opportunities in jurfacing”. 
g'me how l cat start my Own Hoot 
ig business. 
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Big profits for you —be a | 


undreds of mea | 


CHANGE BLADES 
IN 10 SECONDS 


WUICK-CHANGE BLADE 
are featured on all Carlson Rules. 
CHIEF is available in 6., 8- and 
10-foot lengths; WHITE CHIEF 
and HOBBY in 6- and 8-foot 
lengths. Keep a “spare” replace- 
ment blade on hand. 


1G WARDWARE DEAI 


s 
« STEEL TAPE RULES 


| JEEP STATION WAGON CAB BODY '°¢Noimionsi 


CONDITIONS! 


eh 
sae manetactere Wie ar dtl 


Genuine Snap-on ou Tools 


Available Only Through Snap-on’ on's 
Direct-To-User Tool Service 
FOR INFORMATION 
* Kenosha, Wisconsin 


** *)BELT HAND SANDER ae 


Hond ond power orinders to fit 
all needs, Sold ot leoding hord- 
LUTHER GRINDER & TOOL CO. 
Sheboygan, Wis a | 


| Est. 1896 


THE ew “AUTHENTICAST” 


Parallel 
Action 


BERNARD Pliers 
hold best because 
jaws are parallel, 
close like a vise, 
hold tight, won't slip. 

Cutters, with one-ton 
bite, are on outside of 
head, easy, convenient 


MUFFLERS: 
STEELS and ALUMINUMS 
with a motorboat tone 
SINGLES, Che Plymouth, 


SANDEE MUFFLER CO. 
BOX 296 LA Tl, LOS ANGELES 43. CALIF 
2624 W. SLAUSON AVE,, LOS ANGELES, CALIF 


THIMBLE DROME THE MODEL RACING 


R1 A Cc E R SENSATION 


Completely Finished 
Race Car—Not AK‘ 
New scale model of mi 
et racer, the classiest th 
feneveriaid eyes on: 
teengal siemniere rubber 
tired ‘wheels with treads, 
Webbie pomp. Steed 
leather seat ata bak 
ters, Equipped with ride For descriptive booklet addross 
Neo ale rac | WM. SCHOLLHORN Co. 


ef ith ‘cheek, MO. or aaake S535, 87002 Chapel St., New Haven 9, Conn. 
5 
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FOR HOME WORKSHOPS — FOR GARAGES 


STEEL Tool and Spare 
Parts CABINETS... 


16-ga. All-Steel Construction 


SEND CHECK TODAY! 
SUPPLY LIMITED! 


\MMEDIATE SHIPMENT 


‘WEBER MACHINERY co. 


1801 E. 21st St. 


‘You can have 


\.d, steady, cash business of 
your own reconditioning saws with the Foley 
‘Automatic Saw Filer, which makes old saws 
cut like new again. The Foley is the ONLY 
machine that files all hand saws, also band and 
circular saws. Easy to operate—no eyestrain. 
IMMEDIATE DELIVERY is now available 
on a Foley Saw Filer. Free Plan shows 
how to start in spare time. No canvass- 
ing. Mail coupon today. 


Be 
FOLEY Qciomaic SAW FILER fy 


FOLEY MANUFACTURING CO. 
18, 


3, Minnesote 
so obligation 
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STEEL ADJUSTABLE 
BRACKETS & STANDARDS 


For HEAVY DUTY SHELVING 


CS easy 
[> To ADIUST UP OR DOWN 


LOCKS IN 


Crandall Mfg. Co.75 Zo sianceieses cont, 


paths visti 


ene s eer. ANAL 


METAL, MATERIALS CO. 


Fistula a iy Often 
Result From Piles 


FREE BOOK-Gi 
Associated Ailments 
oe gl NOONE) 


A new, illustrated 40-page book on Fistula, Rectal 
Abeceas, Piles and other Fectal and colon disorders 
is ‘now FREE to all sufferers. Write today—a_ cai 
Will de, Thornton & Minor’ Clinic, Suite 249, nid 
MoGee St.. Kansas City, Mo, 


| WE'LL NEVER GET 
THIS ACT OFFA THE 


Soar 
FIENDOIL 


uA —" | 


When you want to fix things fast . . . remember 
Weldwood Glue. It's quick to mix...casy to use... 
tremendously strong . . . stain-free.. .rot-proof. - - 
and permanent, At hardware stores, lumber yards, 
chain stores. 


WELDWOOD 


PLASTIC RESIN 


WATERPROOF GLUE 


3 OZ. 
Spout Can 


MILL iatHe 


This Milling and Keyway Cutting At- 
tachment is Weal for shops not having & 
milling machine. It ean be Used for milling, 
boring-keyway cutting and 

other operations, Mounts. on compout 
fest base of South Bend Lathes. 


Keep FIENDOIL on your shelf! It's 


thing metal a safe, 
oil for home and workshop needs. 
BUY IT AT YOUR HARDWARE 
OR SPORTING GOODS STORE 


McCambridge & McCambridge 
Baltimore, Maryland 


SOUTH BEND LATHE WORKS Soluce, | 
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DON’T YOU 
BELIEVE IT! 


«+» PISTON RINGS ARE NOT 
SLICES OF CAST IRON PIPE 


re under the impression that 
piston rings are sawed from cast iron pipe. 
Nothing could be farther from the truth. The 
modern piston ring is a product of an exacting 
science. Take Burd ” Piston Rings for 
example: (1) They are individually cast of iron 
prepared in carefully controlled electric furnaces. 
Each type of ring has its own metal formula 
imparts the right degree of hardness, flexibility, 


@. operations are held to an accuracy 
measured in ten-thousandths of an inch. (3) By 
an exclusive Burd process, deeply penetrating 

colloidal graphite is applied to the 

ed rings to insure faster se 

shout danger of scoring, seizing, 

is piston grooves. Burd 

on Rings out-perform 

rebuilt engines. Fuel 

and oil losses are stopped .. . pep and 
power are restored. 


Auromorive 


PRODUCTS 


MAIL THIS COUPON FOR THESE FREE BOOKLET! 


BURD PISTON RING CO., DEPT. 128-8 
Rockford, Illinois 
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101 Money-Moking Ideas 
in New Lorson Catalog, 


VERY THIng 


In LEATHER 


LARSON 
Leathercraft 


Make Money 
On casy-to-assemble belts, gloves, 
pure 

mony other useful items. 
Moderate priced tooling leathers as w 
quality colfskins. All tools and accessories. No ex- 
perience necessary; instructions come with materials. 

Send ten cents at once for catalog, 

J.C. LARSON COMPANY 
34 ARTHINGTON ST., CHICAGO 24, ILLINOIS 


60 POWER TELESCOPE $2.95 


VARIABLE EYEPIECE _20X-40X-60X 
Three 


LAWN MOWER 
Write for We Supply Cutting Unit 
FREE Circulor Complete. 

race $12.50 NO INCREASE 


IN PRICE 


oer suooren 35¢ 


nt _uppl.You 
Md ede ete 


inWAR SURPLUS. . SENSATIONAL VALUE. 
at “GADGETEER’S HEAVEN’ — rac'worco's tancest SupeLy 
ARMY AIRFORCE TYPE A-2 JNAVY ‘AIRFORCE TYPE A-2 n 
yes Ss JACKET a Aim CORPS 


ed with eavy Rayon 
ibunt cul bons 


NAVY N-4 TYPE JACKET 
New, Water repellant, wind 
resistaut, Poplin Body and 
sleeves all wool lined zipper 
closure with button tlap col- 
lar for extra protection, 2 
slash pockets. 


eect Soomcoe $16 96 


Youll Like ‘eon 


016 MM MOVIE CAMERA 


Maserine neded 


f 
view Pindar. Switch end Cota 


dev ow \wedig moyenne eco 3 $3.95 96 


$8.50 14 21° $27.50) 
PLEXIGLASS DOMES 


WSa18yi"x6" deep. 


Youtt appreciate the buy at $4.95ec 
CUSHIONS 
HORSEHIDE WORK GLOVES 


EXCELLENT 
EounIiON 


INPEDENCE. 


LEATHER SPONGE RUBBER 
Paps $1.00 ec. 


“THE LARGEST FRM OF SRE DO RD, 
PALLEY SUPPLY CO. sts ryec mw rue wort MMMMMSTSS OEMS ho) ei 


WAR SURPLUS ges SPECIAL 
“vRaUite 


GENERAL 
PURPOSE 
PUMP 


Original Cost 
$45.00 
Now Only 
$go5 
Postpaid in U.S.A. 


WORTH MANY TIMES THIS LOW SALE PRICE 


|AYING 

(MACHINES. 
MILKING 

MACHINES 


VACUUM PUMPS 


HYDRAULIC 
SYSTEMS 


MANURE 
LOADERS 
PRESSES, otc, 


2507 So, Michigan Avenue 
pt. P-2 Chicage By il. 


GROBAN SUPPLY CO. 057 


A WEEK FROM 
2 SALES A DAY 


SELL RANDOLPH 


Fire Extinguishers 


Hotels, Stores, Factories. 


THEY WANT A RANDOLPH with 
its panie-proof trigger ection that 
smothers the fire instantly in @ 
snowy blanket of corbon diox 
ide. No mess, no water, no dam. 
oye, even to food. It evaporates 
Without @ trace. 


YOU CAN QUALIFY for exclusive ter- 
ritory fo sell the fomous, nationally od- 
vertited Randolph used by leading in- 
Gustrial concerns everywhere. 


2 \ 
& 7 Aoprovedby Underwriters Laboratories. 
Quick prof 


wait those who act at once. Four soles @ day 
jl 


port-time plon, 


Randolph Laboratories, Inc. 


‘4 EAST KINZIE ST. CHICAGO 11, ILLINOIS, 
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For Higher Yields at Lower Cost... 
CROP CONDITION YOUR LAND 
with o SEAMAN ROTARY TILLER 


USED FOR MANY 
YEARS BY U. 5. 
DEPARTMENT OF 
AGRICULTURE 


‘Many farmers report increased yields of 107 to30% on Seaman 

Ulled land. Here are some of the reasons why this Is possible 

‘The SEAMAN TILLER increases sol fertility by miling 
into’ 


kes crops mare drought-resistant by ro= 
eth 
‘Answers’ pamphlet. Tt 
mn 


motorised (gas of ‘iesel-powered) 
SEAMAN MOTORS, Inc, 365 K. 25th St, Milwachee 3, Wis. 
—— ee 


Peale ies for free. deta) % 


Bab il as or ces REE 
ii ay m,n. 


wont 
PLASTICS 


Money As 
Novelty Manufacturer! 


tells you 
Butine 


BING PRODUCTS Bigtitstintaas 


estou 10, Mass 


A BREADY 


GARDEN 
TRACTOR 
will plow an 
acre on just two gallons of gas. 
BREADY, with complete line of all- 
purpose, year ‘round implements, does 
all the work on small acreage 
profitable auxiliary for larger 

asy-handling, powerful, low in cost. 
WRITE TODAY for free folder! 

* Depending on price of gas. 


GARDEN 
TRACTOR 


THE BREADY TRACTOR & IMPLEMENT CO. 
BOX NO. 213 SOLON, OHIO 


PLywoop Boat kits 
$49.00 


Cinetuding Fretgnt) 


‘This READY-CUT 12 
fu Gahing oat gan be assembled in, 8 br. without forms or 
special tools. Kits re’ complete. includin ardware, 
Duint, and ete, Send for free folder sd 

TAFT MARINE WOODCRAFT 
Dopt. K 636 39h Ave. NE. Minneapolis 18. 


11'S EASY TO 


“Thin -tt- 


REMODEL 
KITCHEN 
BATH + ATTIC 


PROJECTS 


ue 
1 with 
e CHROMTRIM 


B91 Fifth Ave..N.\.16 
Toe for CHROMT IAM “Trim 
| Ideas” booklet P 


OO ——————— 
[Ada 
{LGity Zone. 


State 


THE FIRST TOOL OF THIS KIND—TODAY’S FINEST! 
Smooth, steady power at your fingertips! Perform 
precision operations not possible with any other: p 
Able tool! With a Handee you can turn out prote 
Sional looking projects for pleasure or profi 
Plane and train models, delicate, Inte 
fostume jewelry, wood ‘carvings,’ pul 
tumbicrs, ete. AC or DC, 28,000 r-p.m. Wee 12 
500 accessories made especially for the Handee! 


AGOOD START—THE 
HANDEE KIT 


HANDEE Tool and 
40 most popular 
accessories pack- 
ed incompacts 

carrying case. 
You'll be amazed 
fat what you can 
Accomplish! At 
stores or postpaid 


$27.50 


%p : 
AT 
‘€ LF OR A FRIEND - 
SIT OF A LiFeTIME 
NEW PLASTIC-CRAFT KIT 
For internal carving. Contains 


special plastic cutters, buffers, 
sanding discs, buffing com- 


4 pounds, a liberal supply of 
Zs clear ‘plastic, dyes, cement 
SD nd instructions. At stores 
p= or postpaid $6.95 
If they can’t 


Satisfaction 


CHICAGO WHEEL & MFG. CO. 
{102 W. Monros St. Dept. PO. Chicago 7. 


Send ()Handee Kit] Handee Too! 
ocop. 1D Remittance enclosed 


O Plastic-Craft Kit 
Ci Send Manual 
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BIG MACHINE FEATURES! | 


You get them in a SMITH-CORONA 
PORTABLE TYPEWRITER 


Regulation 84 character keyboard same os on big office machine 
1, TOUCH SELECTOR 
2. VARIABLE LINE SPACER 
3. FLOATING SHIFT 
4. ONE STROKE RIBBON REVERSE 
5. TYPEBAR SPEED BOOSTER 

}ER FOR DEMONSTRATION 


Smith-Coron 
PORTABLE TYPEWRITER 


MAKES NIGHT DRIVING 


we oe or, fm 
Re enue te fon 
eset Caee etha 
Soe ae 
Seer a 
pe 

4 ec 


He 


ASCO PRODUCTS CORPORATION, BRIDGEPORT 2, CONM 


NEW CASCO PoP-ouT 


he 
jour lighter un- 
ly. 


(+) 
HARGRAVE 
No. 530 


CARRIAGE 
CLAMP 


INDIVIDUALLY TESTED 


Mode right to last longer 
Made of a powerful new 


Teable, Steel screw is heat ee 
treated to prevent. bat- tm 
tering of threads. Indi- 

Fidually, tested. open- 0 
ings from 3” 


Write for Catalog 
of Complete Line 


ty Bs 
2, 


DEEP TONE 
| Dual Mufflers 


for Ford, Mercury 


ADVANCE MUFFLER CO. 
oxo's ‘Dept. P58, Lo Angeles 4. Cal. 


2 FOR ONLY $1.00 


AAF FLYING HELMETS 
Fleece Lined Mutts and Chin Straps 
E—AAF OXYGEN MASK—NEW 


Mail your name and address, and the 
tems ‘will be shipped C.0.D. 


FORTUNE & SHAW 


Fresno, Cait 


OLD GOLD JEWELRY WANTED 


EASILY «»>o EXPERTLY 
PAINTED LETTER ER PATTERNS 


SIGNS 


NEWEST 
WAR 
SURPLUS 
RELEASE! 


$4.98 


“4 BUCKLE—NEAVY DUT’ 


ALL SIZES 


ALL 
RUBBER 


Genuine rubber that's tough and resilient! 
So heavy and durable, they'll wear for 
years, just like automobile tires do. 
They're war surplus, in perfect condition, 
and ‘easily worth $5.00 a 

izes. Protect your feet, your 

. your health! 

Send No Money. Pay Postman $1.98 Plus Postage. 


WORLD WAR SURPLUS STORES, Dept.P.S. 
841 S. Blue Island Ave. Chicago 7, Winois 


Allow 10 Days Delivery 


NEW! Prombs 


1000-USE' Soft Hammers 


with the Miracle Plastic 
NUPLAFLEX! 


over types pre 
Buy these hammers today 
your Plomb dealer. And write for 
showing the complet 

Prime-Quality Tools, to 
PLUMB TVVL CUMPANY 
2257 Santa Fe Avenue 
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“ 


/Protect Your Ignition Parts! 


as SHOR/-STOP 


NEW IGNITION SEALER 


GOVERNMENT SURPLUS 


K  in—keep order your 
bottle" SHORTS Or, ki send So fot Be 
las Dome — Mororcycle 

jaddle—4-Lens Gunsighi| 

‘=Pistol Grip Controls 
Osci 


“Fieccric ‘Trouble ‘Lamp| 
azad 100otherattachments. 


sen io hack at ane oO 
PON erie hanna 
JOSEPH STERN il ‘V-8 FORDS AND MERCURYS 
ee $1500 gas 
¥ 3 
z é 


. ead 
% Atl DIXIE- WESTERN meni 
— waned rebtypalsed eat aluminum. 

ZAKE MZ/DIXIE-WESTERN MANIFOLD CO. 

STERN, Kocout 0, Colona 


HIGH SPEED iy 
BORINC BITS 


}9"" TREAD—DEMOUNTABLE WHEELS 
SQUARE AXLE TESTED 4,000 LBS. 
© 10° peor CENTER WHEELS 


STANDARD EQUIPMENT CO. 
S. 


. = 
1 1 
1e@ NEW BATTERIES © for HEAVY DUTY USE! 
H TRUCKS—TRACTORS—BUSES—DIESEL 5 
1 EXIDE-12-volt-150 amp. hr. AUTOLITE-6 volt-15 & 17 plates Bf 
1 WILLARD 175 amp. hr. 1 
1 21 plates-150 Ibs. a « nA GAT clare: 9 
4 $40 oa. f.0.b. Brooklyn "922. 50 ca. ¢. oklyn ' 
' Each Battery In Perfect Condition No C.O.D. 4 
' WRITE—BENJAMIN’S for MOTORS ! 
' 2124 Mill Ave., Brooklyn, N. Y. ' 
See = 
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For .. . BIG Money-Maaiag . . . 
Doing ALL Work... 4 Great NEW 


03. 
‘Miniton sizes from 
3 against 1” for tools in ita size! 


UbiNG—cutter-set + 
CLAMP aed this 4° GIANT. 
‘Most Amazing Gripping 


vena eer 


RADIO CATALOG 
AND SUPPLEMENT 


you money 


fiyette Radio 


Z RADIO. WIRE TELE 


PADIO, Dept 
| 100 Siath Ave. New York 13, N. ¥ 
1 oO * 


SOLVES WOODWORKING 
PROBLEMS FAS 


My ll 


SPECIAL OFFER 


eding GREENLEE HANDY 
CALCULATOR swiftly solves your wood: 
working problems. Just set the dial: convert 
Hineor feet to boord get slope per 
foot in degrees; compare hordness, weights, 
kage, worping and working e of 
wus woods, More, too: bit sizes for head, 
body, thread of scre | specifications; 
tool sherpening hints; protractor. 6” diam- 
fits your tool kit. Heavily vornis 
cordboard. Special of Order now, send 
10¢ (not stomps) in next moil, Greenlee 
Tool Co, 2122 Columbia Ave., Rockford, Ill. 
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NEW—Army Surplus 
ELECTRIC MOTORS 
24 Volt... AC-DC., Ball Bearing 
1/6th H.P. 6350 R.P.M. 
1/10th H.P. 3600 R.P.M. 


1/11thH.P. 3600 R.P.M. 


1/12th H.P. 6000 R.P.M. 
1/20thH.P. 3900 R.P.M. 
3 1/2 H.P. 24V. 


ORDER TODAY $995 


YOUR CHOICE EACH 
RADIO CENTER 


2530 E. DAVISON 
DETROIT 7, MICH. 


D.C. 
‘ONLY 


“MADE $1,025.00 IN 9 MONTHS”— 
says WA. To 


rows, It grows profits for them? 
REPEAT CASH BUSINESS—PART OR FULL TIME 
Th mo 


FOLEY MFG. 
Send "FREE 
nusiness 
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Ball-Bearing SPEED WHEELS 


Juvenile wheels, selid tire—No Bearings 
60c 


6: wheels. ‘50e 

# wheels. 300 
ymi-pneumatic tired wheels 

1.75" 3.25, 

10 x LIS" 75 

10 x 1.25" 2.00, 

axe 00, 


Indesrielwhesis for heavy loots 
4008, 2pi7 roan Cube $12.50 
riz a 
1) £246 Single Babe Seas 

downed Sted nab 8 


T 
+: 80, 


JIM BROWN TOY COMPANY 
GARDEN TRACTORS 
SPEEDEX AT BIG SAVINGS 


= 
12 Years proved ser 
‘on large and small a 
age. Complete 
implements to 
X 
1047-32 WRITE FOR FREE BOOKLET 


POND GARDEN TRACTOR COMPANY 
BOX 216 RAVENNA, OHIO 


Assemble KING MIDGET 


Practeal hah racer runabout, We wupply 


4 


increase each year | 
Ps 


‘COMPLET 
Write for prices & Sines of individual 
saps & dies. Enclose Se for poste 
SEND FOR FREE CIRCULAR 
‘SID TOOL CO. Dept. $1, 183 Grand Street, HLY.C. 


JACKETS 


Made of water-repelient heavy. jun- 
‘warmly, 


BLUE NAVY. Foul-Weather Jackets 
‘46. 48 and 50 


Write for FREE 1948 CATALOG! 
‘Send Chack or Money Order 
PACIFIC FUR & WOOL Co, 
Wer Surplus Dept. Box 926-PS Sacramento, Calif. 


DEAFENED LEARN WHY THOUSANDS 
RECOMMEND THESE NEW 
Western Electric Hearing Aids 


NEVER BEFORE in Western Electric's long history as a maker of 
hearing aids has there been such immediate acceptance for newly 
announced instruments. Here’s why: 


Mor THOSE WITH MODERATE 
HEARING LOSS 


The compact all-in-one MODEL 65 
weighs only six ounces, including 
self-contained batteries. It brings out 
with particular clarity the all-impor- 
tant speech range of sound. Send extra power to those who need it, su- 
coupon for more details. per fidelity over a wide tonal ran; 


5 Lipp J, wants Western Electric, Dept. 380-PS2—195 Broadway, N.Y. 7, N.Y. 
“COUPON TODAY 


‘Send me, free, the new booklet, with 
details on Model 65 and Super 66. Alsoen- 
close my free copy of the helpful new book, 
“Modern Science and Your Hearing.” 


4 FOR THOSE WHOSE HEARING 
LOSS IS SEVERE 


All-in-one SUPER 66 users confirm 
laboratory reports that it is the finest 
hearing aid ever designed by Bell 
Telephone Laboratories. It supplies 


1 
1 
! 
' 
Zone___State. a 


‘secu 


WRENCH 


Say You Saw 
It In Popular Science 


LABORATORY 
MICROSCOPE 
600 POWER $22.50 


New Thin-Nose VISE- 
GRIP wrench has new In- 
volute Jaw Curve, Knurled Jaw Tips and 
powerful Wire-Cutter. It’s the world’s most 
complete hand tool! 

Locks to the work with Ton- 
anything, any shape, with non-slip grip. 
to open. Adjusts to ratchet action, Fine alloy 
steel. 


SEE YOUR DEALER .22: soi53%, 
BROWNSCOPE Co. Without catter—7", $1.85; 10”, $2.25. 
Dept.2P, 24 West ae a! = CO. 19, N.Y. i PETERSEN MFG. 08 wate: 
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2 TABLE MODEL TILT-ARBOR SAW 


(OL IMPREGNATED BRONZE BEARINGS OR DOUBLE SHIELDED ALL BEARINGS, 
WITH THE PATENTED BALC BEARING TRANS-ATIAL MOTE 


TABLE 18” x 16“ a 


Yom t 
Pc a 
{il 


Double Shielded Ball 
rings $5 Extra 
SAW BLADE TILTS 
TABLE STAYS LEVEL 
COMPLETE MIT 


angles on mit 
‘ALUMINUM 


IMMEDIATE 
DELIVERY 


‘OlL CHAMBER AND CUP, OR, DOI 
BEARINGS, $5 EXTRA. TABLE 1 
45h 


AMERICAN MACHINE & TOOL CO., Inc. 
DEPT. 20, ROYERSFORD, PA. 


‘04 ORAWER $7.95 


for home 


or shop 


™ JIFFY 2, CABINET 


THE HANDY WAY TO KEEP SMALL PARTS, WASHERS, 
NAILS, SCREWS, NUTS, BOLTS AT HAND 


For small items, the low-cost Jiffy 
Cabinet, 32 or 64 drawer units that 
put office, shop, work bench, house- 
hold and hobbyist needs at your 
fingertips. Metal flange drawer 
guides. Spot welded all metal cabi- 
net with sturdy laminated drawers 
insures long time-saving service. 
Why fumble? With the Jiffy you 
know where it is, 92 drawer unit— 
$4.95; 64 drawer unit—$7.95. Send 
check or money order—No C.0.D. 
Blease. Ohio orders please add 3% 


KAYTEE PRODUCTS 


Dept. $ * Box 588 * Canton, Ohio 


DRAWER SIZE 
1¥4" Deop 
3" Wide 
6 Long 


251." Wide 
1514" High 


MONEY 
ON ALL 
STANDARD 


LUCKIES — CHESTERFIELDS 
CAMELS — PHILIP MORRIS J 
OLD GOLDS — PALL MALL 

and others 


[SHIPPED SAME DAY] 


TO ANY PART IN U. 5, OR ABROAD ON 
RECEIPT OF CHECK OR MONEY ORDER 
PERFECT AR 'AL_GUARANTEED! 
Minimum 3 Cortons + Include Postage and Insurance as fol- 
lows: Within 150 Miles * For 3 Cortons 15¢ * Add 1¢ for each 
‘odditional corton * Distant Orders Require Extra Post 
WE CARRY A COMPLETE LINE OF POPULAR 
BRANDS OF CIGARS—Write for Price List 


Prices subject to chonge without notice 
OUR 28th YR. + 100,000 SATISFIED CUSTOMERS 


ILVER ROD SALE 


FLOYD CLYMER'S unbi 
‘ INDEPENDENT TEST REPORT ON 
KAISER-FRAZER CARS” 
ak ot their KP 
BY probes deren tits Pols teeed 
ie loge Thane a bag 
For specify C-O.D, Money 
met, Publisher, Dept Pi 
2125 W, Pico, Lon Angeles 6, Calf 


CARTON 
10 PACKS 


Time, Effort, Money In 


Sev 
APPLIANCE REPAIRING! 


BUILD YOUR OWN ZEOLITE 


WATER SOFTENER 


litte spare tlie, 
Ieating 


Lic 


Used Gov't Surplus—Lowest Price 
Ever Offered—3.000 watt, 110 volts. 
Powered by Briggs-Stratton or Wis- 
consin 6 H-P. air-cooled engine. For 
Stationary “or portable use. RE- 
BUILT-GUARANTEED, good me- 


Staple andspenting $7 4Qs0 


condition. Our, price 

F.0.B. Kansas City. 

Limited Supply—Immediate Delivery—Order Now 
Write for Illustrated Circular 


MIDWEST SURPLUS SALES 3204! °S¥9" nid: 


wea 


Puts 1001 Skills at Your Fingertips 
Here’s what every hobbyist, home 


craftsman and mechanic has been POWER TOOL COMPLETE 
waiting for! CASCO Power Tool is WITH 20 ACCESSORIES, 
actually a complete, portable work- KIT AND PROJECT BOOKLET 
shop. 18 easily installed accessories ONLY $14.95 —IF BOUGHT 
instantly transform it into a dozen ‘SEPARATELY YOU'D 
different, useful tools that handle PAY $23.45 


like a pencil. Powerful motor is air- 
cooled in shockproof, unbreakable 
Tenite case, Exclusive finger grip 
permits closer work; on-off switch 
permits one-hand operation. Quiet; 
smooth-running; efficient; vibration- 
less high speed. Operates AC-DC. 
At leading stores everywhere, 


CASCO 


‘Another good buy: Casco Electri-Craft— 
has 36 accessories and extra sturdy steel 
storage chest—$52.95 if purchased sepa: 
rately~an outstanding value at $22.50. 


.CASCO PRODUCTS CORPORATION, BRIDGEPORT 2, CONN. 


VEST POCKET SIZE! | 


Cpa ess, MAS EAL, ONT 
teed Accurate OP Baby Calculator makes 
let Rachings conte Meta gre Su 
ATO OR GADOET. Hen, chehtnte, ARah 
Precision made—very dur htidren ~~ teachers. Dusk: 
desi geinaretaite ae, COME ACRE 

modernized. design Fi OR SRE 
Saas sae 

ete a Pine 
ROR PRISED SOett 
Todkat Yee Ccons 
oo 
Berren aay even Be: 
a ‘ 
POR A, 


AGENTS WANTED 


CALCULATOR MACHINE CO., (Mfrs.) 
7, P.O. Box 248 GLENVIEW, ILL. 


WORLD’S 


LOWEST 
PRICED 


ADDING 
MACHINE 


‘adress. pay poat 
i 


SEND NO MONEY 


—— 
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CAST ALUMINUM 
DOUBLE EXHAUST 


for COAL FURNACE 


nd exhaust from 2 balanced slrocco ty; 
solve your forced draft and fresh sir probe 


ned especially for quick and simple Installa~ 


Blower housing Is 
Cont. duty motor is extraordinarily quiet. 11 
Syelea. Cord attached, ready to plug in. 


SINGLE EXHAUST BLOWER 


anata 
Services men. and dor 


Greatest Buy Ever! 


a wr lg Chassis 


for’ ‘sturdy’ construction. 
Draw bar extends under 
body. 2" Standard type 
auto ‘springs: with awivel 
Joint “shackle "and 


ALL STEEL COMMERCIAL 
BENCH LEGS 


By. simply placing boards 
cs ie 


ray. You'll find many uses for’ these legs, 


$4.75 ea. 


(Dept, $2) NIT Aleander SL, Yours 2, HLT. 


NOW attractive, sturdy chests 
for neat storage of tools and 
small items 


Ideal for your shop and 
all around the house 
‘well-built 


with 


Toot” Chest ha.” four 


GIANT 


Astronomical Telescope 


100 diameters magnification. (10,000 area magnification) 

S"inen diameter steel main (ube 60. inches long. Brant 

focusing tube. ‘Tripod 6 feet high. Equatorial. mounting. 

Ready ‘to setup and use. Full. power and clear visian 

uaranteed. Price $15.00. 20% deposit. on C.0.D. orders. 

DEPT. BT, SUFFOLK SCIENCE SERVICE, MANORVILLE, N. Y. 
‘AccErrED" 


MNO EXPORT ORDERS 


NEW fo HEAVY DUTY MOTOR 


1/3 me on. Special 
60 cycle $21.95 


115 Volt A.C. 


447 W. Morris St. 


nines 
GENERAL AIRE CO. 


Phiten 22, Pa. 


Rotary Garden 
Billets aod Tractor taupe 
Power Take-Of Units 
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WRST CHOICE Because ITS 


GUARANTEED 


to Increase Crop Yield 
22% to 51% 


M-E Rotary Tiller 
Does All This with LESS Work! 


Prepares perfect seed bed. increases 
mineral and moisture content... rebuilds 
soll Nature's way. MCE makes work 


le ides Rater ae 
oak 


‘other equipment you can buy. 
ates Gries 


‘Write today! 
Seen 


tip. 


seve. oox TWIN CARBURETION UNIT 


Available for installation on any car 
with down-draft manifold. 


@ POWER @ SPEED @ ECONOMY 


The Mani-Daptor steps up your motor’s efficiency 
eaceatey, 20%—it puts to work horsepower th: 
been lying idle. The firing order is at no time affected by 
fade-outs and yet you save on gas! More high gear driving, 
more pick-up and quicker, more economical driving is 
attained with the Mani-Daptor. 


POWER & SPEED. A 33 Ford ECONOMY. One Chevrolet 
V-8 (stock) was clocked at a owner reports a mileage in- 
Ap snged of 72 mph, With & crease from 16 to 23 miles per 
clocked at 96 mph. There isa gallon. Top speed increased 
marked increase in power and 20 mph. Due to increased per- 
speed in every car or truck formance with the Mani-Dap- 
equipped with the sensational, tor, engine repairs and up- 
new Mani-Daptor. aut to a minimum. 
BUTOR INFORMATION ON REQUEST 


NOW AVAILABLE! Bast Depts for H ‘ORDER NOW > cal 
immediate installation, complete with 
linkage and easy-to-follow instructions. 


8 cylinder cars 826° 
6 cylinder cars 932° 


ald 
Stacks & carburetors extra 


by ap- 


Orchard 71-8045, 


Vilna-Shav 
ELECTRICALLY POWERED 


The SAFETY RAZOR 


WITH WHISKER SUCING ACTION 


EASY — QUICK — SURE 
Saves a “Millon” Headaches! 


SNOW KING “ro 


Write to 
‘CHRISTIAN 


VIBRA Corporation 


pite® 
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SY cadiceteette WELDER | eee 


FOR AUTO, HOME Al 

Pome) isc olen 
re 
tomes ee 


& 


Saves You Valuable Time and Money! 
ra a pases paar aecie veoeesu a 


LOWEST PRICE IN HISTORY! 
Sensationally New WELDRITE Electric Welding-Cutting Torch 


Noldering, ete, Sup 
ply of weldin 
als inet 


WRUDRIT! 
(onder your WitD- 
RITE. Kistrle Weiding-Cut 


, and money will be refunded, California 
“Treating leave add sales tax, 
CALIFORNIA TECHNICAL PRODUCTS COMPANY 
510 Warner Drive © Culver City, California © Dt 


The Original MOORE'S | | 500,000 SURPLUS 


ee Tor moror| | L. E NSES:- 


Send 3 cent stamp for SCEAROAMES list. 


COMB- A “TRIM Quick "Trimmer 


Nees cer make 
even BLOCK TESTED 
19or plg "sine Com 9S ENGINE GUARANTEED 


GOV'T. MONEY BACK GUARANTEE 


Buy Now...Save Up To 75%! 
SURPLUS Semcrecumi ogee. 


PHOTO 


PAPER SPECIAL: 934" x 200 Ft. Velour Black, Semi-Mat (W) Projes- 
tion, Water Resistant, Grade 3 3.95 roll 


UTE ATES ‘Send check, money order or cosh... 25% dep 
BUT FULLY GUARANTEED on COD orders. . . all prices F.O.B. Culver Ci 


AIRBORNE SALES CO., INC., DEPT. PSM-2-8, CULVER CITY, CALIF. 


4 BASE 
CURVE 
SES 


SUN GLAS 


\ 


\)» PARACHUTE 
cORDS 


ee 


‘SHIRTS| PANTS 
S/ZES | SIZES 
13 1015 | 281033 


ORDER BY MAIL. 


SIOUX FALLS 
SURPLUS STORE 
SIOUX FALLS, S.DAK. 


-dite FLIGHT BOOTS 
a Sam ar #68 


Say You Saw 
It In Popular Science 


POWERFUL Magnifying 
Lenses to EVERY SQ. 
INCH! 


ot 
ferent Glass. 
ADVERTISI 
40 SECONDS! 


MAXILUME COMPANY, 125 W. Hubbard, Dept. 92, Chicago 10, Illinois 


Seusationally Meu! 


YOUR CIRCLE SAW BLADE 
CAN CUT GROVES LIKE THIS 
Easily — Quickly — Accurately 


Yes—This new invention 
will fit the arbor of any 
wood power circle saw— 
and it will saw any groove 
desired, cleaner. easier, and 
faster than any dado head 
on the market today . . . 
Dado Sawing Washers can 
be left & permanent 
part of your power saw 
always accessible and 
quickly adjusted from use 
as a straight cut off saw to 
any width groove desired. 
Warren Dado Sawing Wash- 
ers are precision diecast 
aluminum alloy. There are 
four washers to a set—one 


Each number on the Warren Dado Sawing 
Washers equals the width of its cut with 


your saw blade. If an unusually wide groove 
is d two cuts may be taken. 

On a standard size saw arbor using « ten 
inch saw blade with correct size arbor hol 
the maximum side movement without injur- 
ing saw or machine bearings is % inch. 


Arbor Sine 4s 01% 11% Cirevior Only 


Enclosed is... (] Money Order CI Check 


WARREN DADO SAWING WASHERS CO. 


NORTH END STATION 


P.O. BOX 98,DEPT.PS2 
DETROIT, MICHIGAN 


| JEWELERS ... INSTRUMENT MFTRS. 


ARBOR PRESS 


The "K"" Press is recommended, for light 
Biehspeed pr ‘and assembly” press: 
work,” "Provdes fine senstive contre for 
pressing ‘small’ shale. ears, wheels. and 

| Bushings. “Frame 


large, work. - Fin- 
‘machine gray. Heizht 74°" over table | 
Am over base, 434": ram $/16" 1/16" 
fam travel 234": approx. pressure 250 1b. 


Bench Model, Open Back, _Inclinable 
$167.50 Deliv: from Stock.’ Start your 
wn ‘profitable business making Toys, 
Novelties, Models, Send for free liter: 

JOHN E. KANDLER CO. 
210 N. Rose Street Kalamazoo 12, Mich. 


LECTRICITY 2 nan 


Write For Folder 
). W. ONAN & SONS IMC: 


780 Royalston Ave., Minneapolis 5, Mi 


Every MILE WAR SURPLUS 
SAVES You MONEY! FT staNLey SUPER-VAC (sae 


‘on 2 dollar's worth of gas. Oper- 

ates for less than le per mile. 

| Will carry 2 passengers. Has rug: 

) sed 4 LP. Cushman "Husky" 

J) casine, rwospeed transminion, 
‘automatic clutch, balloon tires and 
kknee-action springing for added 
comfort. Park anywhere. Gives you 
18 "second car” at low cost. 


FREE aime oi" your nearer 
od deals of new 


TIME PAYMENT PLAN 


Cushman Engines 
For 47, years Cus 
ier 


CUSHMAN MOTOR WORKS, Diez 5 208 eels BS: | 


PRISMATIC TYPE 
5 ‘ALL METALL 
j PRECISION MADE 


‘Solo Models Side-Kar 
5 GREAT MODELS TO cHoo CHOOSE FROM 


AIR COMPRESSOR 


AT A BARGAIN 


Price 
only 


ts! I]. JEWEL WRIST WATCH 

SERVICE PRECISION WATCH 
> NEWSurface Plate A. pllinecnetiela 
TAD Bick Ani Plate Wee 
ing, checking flat surfaces, etc. Precision © naneee Bint. 


12" x li" x3", top 3/4" thick. Price. . $37.50 ¢ AIMLESS STEEL aacK 
g cylindrical parts, Hardened steel © LEATHER STRAI 


V-groove: Price $20.00 


SOUTH BEND LATHE WORKS Scvon wena 23, tna 
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RINDER STONES 


152 PIECE ASSORTMENT 
MOUNTED STONES, FILES, 
BURRS, BUFFERS, ett. 


bo PIECES 
aaa 56: 


ALL FOR ONLY | 
GROBAN SUPPLY CO. beri esis: cnicace s tet. 


X PRESTO-FLEX 


YOUR MOTOR 


NOW! For Only ‘5% You 


can have an Amazing New 


PEEXIBEE! SHAFT TO TOOL 


‘olishes, Sharpens, Cleans, Mills, Carves 
Engraves, Etches on Metal, Wood, Glass and Plastic 


Brea: oF elect dit 


FOREDOM ELECTRIC €O., Dept. 
27 PARK PLACE view Fone 7, N. ¥. 


1/15 H.P. Delco Motor—For cooling, 
entilating and heating. 

e factory tested and gi 
set operation. ‘Triple rubber 


ait 
te 


Ti 44" wide. Complete 
as shown, Shp. Wt 


No. 7014 Suction el 
- 9272 Blower Type....EACH $5.25 
tos of 10. $475 


.& E. Appliance & Parts 
G. & E. EQUIPMENT SUPPLY CO. 


Dept. P.S.2, Ogden Ave. at Fulton, Chicago 7, Illinois 


Say You Saw 
It In Popular Science 


PARK WOOD-WORKER 
HEAVY-DUTY MACHINE THAT 
DOES A MAN-SIZED JOB . 

4 MACHINES IN 

uit 


FIREWORKS 


CHINESE FIRE CRACKERS 


$4.50 
5.35 


a - 


Write Dept R for Wholesale Sate 
jend Remittance with Order. 


UNITED FIREWORKS MFG. CO., INC. 
Dayten 7, Ohio 


MAKE ‘ MORE ool 
O:NEY wp 


THE MODERN PLASTIC FLOORING 
THE BRUSH WITH 4 


THE STEEL BACK & 


Dealers & Agents Wanted 


WRITE FOR DETAILS 


LASTING PRODUCTS COMPANY 


200 Block S. Franklintown Rd, Baltimore 23, Md. 


BUILD THIS CONCRETE BLOCK MACHINE 
: ary dans at 


HLD-IT SERVICE 
Dept. 4-A, 206 Wert Wilder Sty Tames 3, Floris 


iS) soos ote SIGN LETTERS 


For Store Fronts and Office Windows. Anyone can put 
‘on. Free Samples, Liberal Offer to general agents 
METALLIC LETTER CO., 441 N. Clark, Chicago 10 


HOLD-E-ZEE J 


AUTOMATIC GRIP 

SCREWDRIVERS aa 
EE < 

MORE WORK 


IN LESS 


F 5 
ilwaul [ * 
WON. Zand St, Milwaukee 3, Wis 


i 
1 


-Lees do the job better, faster. They excel 
wherever screwdrivers are used. Gripper instantly lome 


released by spring action, sliding up out of way 


when not in use. All materials highest quolity. eet Address 


AT LEADING DEALERS EVERYWHERE 
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BE YOUR OWN BOSS! 


Ty ee 


HIGHLY PAID FIELD 


PLATER HYDE 
432 F Street Room 522 
Son Diego 1, California 


WOODWORKERS 


lf constantine MASTER MAN. 


MOTO-SAW 


THE AMAZING ELECTRIC 
SCROLL SAW 


joys from 8 to 80 (and girls, too) have fun with « 
Boys Sieur 8 eoytorics more ike magic than an 
takes no ‘effort 


needs olin 


ery 
Ie AC," (only). Thousands 


bet tend sit and pay 
Money back “it aot 
DREMEL MFG. CO., DEPT. S128-B, RACINE, WIS. Teo lat - 
Layouts = Game Boxes 


838 South Wabash Ave., Chicago 5, IM. 


AUXILIARY POWER PLANTS 


Govt cost $300. our Price $40. 
Description available. No ‘C.D. 


"suo 25¢ POSTAGE (COIN) TODAY 
(ONEY SAVING ILLUS. CATALOGS 
45 M 


Wear a Form Fitting 
MILLER Ti 


hich provide 


V-23 CR 23 taitt 


Length 23 Fr. 
Beam 7 Ft, 10 In 
Draft 14 In 


Write me 
descriptive cireilar. Sent im plain, 


| FRED B. MILLER Manufacturer 
| Dept.PS. Hagerstown, Maryland. 
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Wow! PAINTERS’ 
Sox STRIPING TOO 


beara 


ie) Easier 8 
‘encil Straight, curved, cieular, even 


ATOOL,.. 
NOT A BRUSH 


JE YOUR BENCH™SA 


FOR JOINTING & CUTTING MOULDINGS Aah SE 


i 
| 
| 
| 
i 
q 
| 
| 
| 


| BUILD YOUR OWN 


SAVE MONEY— 


make it with EASI-BILD* 
Full-Size Patterns! 


Save at least * cost of this quality workbench. 
Trace the full-size pattern on wood: saw, assemble. 

Use CASCOPHEN Resin Glue, recommended by 
Easi-Bild, for durable, waterproof, moldproof bonds, 
even in damp basements. 

Over 100 patterns for furniture, toys, gifts, build- 
ings, and home needs: Get workbench plans at near- 
est hardware store or send coupon below and 25¢ to: 


CASCO Pattern Dep't. P' 
Pleasantville, N.Y. 


Please send me plans for Workbench, Project No. 
1s. 


[SE Boats, Outdoor Furniture, Sports Equipment—joints 
that must withstand outdoor exposure—CASCO- 
PHEN (Resorcin Resin Glue). The first completely 
durable glue available to homecraftsmen 


trong, stainfree, moldproof, highly water-re- 
sistant CASCAMITE (Urea Resin Glue), Mixes 
quickly with cold water! 


a For Furniture, Toys, Heayy-duty Home Repairs 


For Models, Photo Prints, Labeling—general home, 
school. or office gluing, use the new, clean, white, 
fast-setting CASCOREZ (Polyvinyl Resin’ Glue), 
Liquid, ready to use! 


FOR FREE GLUING CHART Wi 


— 

Casein Company of America, Nept. PS.28, | 

350 Madison Ave., New York 17, N.Y. 

Please send me free Gluing Chart which gives full. | 

details in choosing the right glue for this job. | 
| 
I 
1 


Name. 


Makers of Casco Glues + +0108, tas.nia Pattern Co. 
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» BIG MONEY 
CV TELEVISION 


BUILD TELEVISION SETS 
for PLEASURE and PROFI 


ne. Kits 
and is 
vous savings. 
Tactory’ wost: 
9" tor tarther de- 


785 THIRD AVENUE _NEW YORK 17, N.Y. 


FOREDOM 
FLEXIBLE SHAFT MACHINE 


f 
gM with PENCIL. SIZE HANDPIECE 
$19.95 lmeoceeeageaas 


Works effortlessly and with 
ase. Tens of thousands of users attest 
ra 
FLEXIBLE 


‘5 REASONS WHY FOREDOM: 
SHAFT ‘ARE TOPS I 


s 

IN THE FIELD: 
USES 

HUNDREDS OF 

ACCESSORIES 


PENCIL-SIZE {i 
HANDPIECE 
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The SPEED SAW FILER 


Saves You Time, Money 
N. 


E 
THE SPEED CORP. 
2025-B N.E. Sandy, Portland 12.0re, 


La 


SAVE MONEY! 525. 
paint your own ease 


car 


oo 


‘you si omplete step by 
{rated with numerous photo 
r. 


Pw 
Deot. yas Soo 


BOVS-IT5 FREE! 


Exciting, new book tells about 
ATOMIC ENERGY” 
cond “THE WONDERS OF CHEMISTRY" 

‘Also shows how to amaze friends with 


Just the thing for the Home Work 
Shop, Hobby” shop. Bench | Work. 
Animated Displays, Light » Produ 
flon "work. ‘anly in thousands 
Of homies and- shops. Sturdy, com- 
(ace. dimensions). Case of 
nim. Gears, SAE. 65 (British) 


Bronze. Worm. of case hard- 


hed stecl, ‘Timken Bearings through 
Out, Tordive capaci 

‘Avail 

how 


700 Ineh pounds 
ie in 4 different assemblies 
below) and In these atand= 


NET — POSTPAID 


When ordering be sure to specity assem- 

bly and ratio required. shiping i 

Carton, # ibe, Pull: money back guarantee 
‘Prompt’ deliveries 


vaing—lieat Trnatiog— Case Hardening 


BRONZE FOUNDRY 


In your own workshop 
Siga and bulla your own 


SPECIAL TOOLS. NEW. 
ETO. You can also make 
harden steel 


Your 


Expable ‘of making 

apd @ pounds 
Copper," brass. etc. 422.50. 429-80. 
fob. Kansas City” Domestic gas supply 
fand 110 volt AC oF DC energy required for operation. “Write for 


sieultt: "KANSAS CITY SPECIALTIES Co. 
jox 6022, Dept. S-1 Kansas City, Mo. 


TORNADO 


GAS TORCH 
The Modern Way of Soldering 


2s Se Saraiva 
nie te OA a ee i 3 on or 
Se as ess 


per set. See your dealer or order direct, Send 
check or money order—post paid. 


Robco Corporation, 204 E. 44th Street, New York 17,N.Y. 


MAKE +» $ 1000.00 


PER MONTH ...OWN YOUR OWN 
BUSINESS ... BE YOUR OWN BOSS 


EASY 
MONEY! 


EASY 
WORK! 


UNLIMITED 
OPPORTUNITIES! 


EVERY HOME OWNER A CUSTOMER! 


Sign Long Term Profit Making 

Contracts With Schools, Parks, 
Playgrounds, Cemeteries, Golf Courses 
And All Types Of Institutions. 


THE MODERN LAWN MOWER SHARPENER 
1S A PROFIT PRODUCER FOR YOU! 
Make more 


‘or fairway units 
equally easy for 
greater profits, Anyone can operate the Modern 
Lawn Mower Sharpener. It is simple in design 
land simple to operate. Send for details today! 


START YOUR OWN BUSINESS TODAY 
SMALL SPACE REQUIRED - SMALL INVESTMENT 


Take steps. tod 
Send for FREE bulletin on Modern Lawn M 
rE 


"MODERN MANUFACTURING COMPANY 
160 N. FAIR OAKS AVE., PASADENA 1, CALIF 
Gentlemen: Please send me your FREE booklets No. 
11 ond 1A. 
———= 
a 
city. EC 
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the streamlined 
Garden Tractor 


New 1948 model with new features — in- 
dluding headlight and equipment light for 
ight work, new quick-change hitch. Page 
is properly balanced for easy handling..Has 
direct-drive, worm-gear transmission, using 
cut gears and ball bearings. No cheap belts 
or chains, Gears and clutches enclosed in 
dust-free case. Individual wheel clutches 
make turning easy. Wheels are adjustable. 
1, 2, 3 and 4 H.P. Prices are surprisingly 
low. Get the benefits of 20 years’ experience. 
Write for dealer's name and free catalog. 


and Farm Equipment 


COMPLETE HOME WORKSHOP 
Here is power tool pleasure and profit in a 
ruggedly built, HEAVY steel unit—the Emrick 
Universal Woodworker. Handles big work. 
Drill press pulls ¥4” drill in steel. Saw takes 
6” to 8” blade. Lathe 10” swing, 30” 
centers, spindle dia, 24” Takes all standard 


it. 
Price does not include mois 
H 1759 CLINTON STREI 


K, Inc. KALAMAZOO 24, Mil 
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| FREE, to everyone who asks prompt! 


YOU TOO CAN BUILD 
1 


walt 


SPECIAL FREE OFFER: 


S380 a 
MACCHI and COMPANY 
©27 Larkin Sire ‘San Franene 8. Calera 


It’s FUN to do 


MAGIC 


‘The prayers of the most worthy people often fail. Why? 
‘The unworthy often have the greatest health, success, 
riches and happiness. ‘The best, smartest, and most in: 
dustrious people often have only pain, poverty and sor- 
row. Why? Thirty years.ago, in Forbidden Tibet, behind * 
the highest mountains in the world, a young Englishman 
found the answers to these questions. His eyes were 
opened by the stran; -stiche met during his twenty. 
one years of travels in the Far East, Sick then, he 
gained health, Poor then, he acquired wealth and wor 
Wide professional honors. He wantstotell the wholeworld 
what he learned, and offers tosend a9.000-word treatise, 
tis afirst step 
to the POWER that KNOWLEDGE gives. There is 
no obligation. Write for YOUR FREE COPY today. 


INSTITUTE of MENTALPHYSICS, Dept. 12-E 
243 South Hobart Bivd, Los Angeles 4, Cal 


FASTEST PLANER inthe WORLD 
at this Low Price... 49502 
Belsaw Multi-Duty Planer a 


aati ate 
BELSAW"MACHINERY'CO” Yona 
'315 Westport Rd. Kan 


sas City 
Werte tert memati Wf Malt toni sed encbotag esioment 


Bill Gets Bass On No. 
Hawaiian Wiggler 


Bill Guegel of Bay Camp, Park Rapids, 
Minn., writes: 

“Here is a picture of myself with a 
limit string of both big and small 
mouth bass taken from Bass Lake in 

| northern Minnesota. The No. 1 
Hawaiian Wiggler works exception- 
ally well in rushes and rocky shore 
lines as this picture shows.” 


‘SELF-PROPELLED —MOVES 
ANYWHERE on OWN POWER 


LZ Deep Running 


‘Attachments for naveinu do 


iesing fmm, pent hae digging and pulley for bet Soba. Bly q 4 
Sod vce pats aes gamrerarceeyaae tO | | No. 1 Hawaiian Wiser 
GTTAWA MFG. CO., 7-201 Pine St, Ottawa, Kansas | A BZ $110. See your dealer. 
Write for 
| FREE CATALOG S 


Our new 1948 catslox = 
has many illustrations of rec- YS 
ord catches and information 
‘on our new baits. Write for a free copy. 


Please Send 10¢ 
for Catalog 108 


MEIER BRASS & COPPER CO Br 
1185 Ballevue, Detroit 7, Mien. 


Fred Arbogest & Co., Inc., 1702 North St., Akron 3,O. 


WYTEFACE 


STEEL MEASURING TAPES 


KEUFFEL & ESSER CO. 
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‘AiR COOLED 


<THE CLINTON 


IT’ S POWERED 
BEST 


WHEN 
CLINTON 
POWERED 


GASOLINE 


ENGINES | “Iuscel on Sooty Lagina 
2 Power Ranges + Bull Dog Hite! 
1 to2H.P. 2/2 to3 HP. 
The Clinton Engine is 
the most outstanding engineering de- 
velopment in over a decade—It gives 
dependable power for a wide range 


CLINTON MACHINE CO. 
CLINTON, MICHIGAN 


telly for ‘information and 


eat MANUFACTURING CO. 
Dept. M — Burlington, Wi 


| 
3 PRESIDENT REEL eS 
eh .- Ee 


Eee irmam aan 


the 9 better hshing features found expertly cwstom-crafied 
into the Shakespeare New PRESIDENT Reel! 
in smooth, quiet operation ...,in instant response to 


FALSE TEETH 


KLUTCH holds them tighter 


KLUTCH forms a comfort cushion; holds dental plates so much 
firmer and snugger that one can eat and t 


envy its fortunate owaer... now available at 
your sport store. 


FREE TACKLE BOOK and Pocket Fishing Calen- 
dar. Reels, Rods, Lines, Accessories, Fishing 


| Shakespeare Cor npany, Dent 92 
| Send me your FREE BIG CREE BOR aad Pocket 
| Bishiog Calend: 1 


ists... If your druggist hasn 
mney on substitutes, but send us 10c and we will 
mae trial box. OL. P. Ine, 


KLUTCH CO., Box 4894-B, ELMIRA, N. Y. 
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START A BUSINESS| | 
AT HOME. Now save as 


ike John tchman, Who Soy: you eee 


a aN 


Yor, capable men like John Lahmen™ 
will find an outstanding opportunity 
with Fyr-Fyter. You can be your own 
boss. .. operate in your own town and 

. . build a permanent, steady 
income. No capital needed. We carry 
accounts, make deliveries, pay profits 
weekly. Thousands of prospects due 
to the vast need for fire protection. 


Write for FREE BOOK 


REPAIR CRACKED 
BLOCKS AND HEADS- 


Extornal and taternal leaks 1p bloc 
lndera and valve, ports quickly and 
SCO PLA! 
‘pervice Guare 


CCHS Oy S816 Donne hve Geveiond 3, Oto 


GUNS-SWORDS 
FIREARMS 

Your reagure hunt ends in out new 188 page catalog 

Mor co get out a rt ee 


ABELS, Bo 


STROPS—CLEANS 
WITHOUT 
REMOVING BLADE 


RAZOR, STROP 125 
svat Guanes “ 


SELF-SHARPENING ... ONE PIECE _ 


KRW HYDRAULIC PRESS BOOK 


Deseribes all manner of Production 
and Shop Work on KRW Hydraulic 
and Bench Type Arbor Presses. 32 
pages illustrating the new KRW 
Hand-operated, Electric-operated 
and Air-operated Hydraulic Presses. 
Write for your copy today. 


- WILSON, DEPT. 54,215 MAIN ST., BUFFALO 3, N. ¥. 
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NEW CROSLEY 


Smort! Proctical! Co 
‘ony ether station woge 
fot much, Seats 4 in comfort. With fear seat re: 
‘moved hauls. Ye ton lood, 


Ponel Delivery: Full 
Yh ton capacity. 
jae Sedon: Over 20,000 
Je raw on the t008 
i MZ 
al 


2 Eroatey Motors. 


air BE AIR 
RIFLES grr pistols 
SEND FOR FREE FOLDER OF LATEST MODELS TODAY 
digo 


f 
‘sal 
ote 


Men's Fully Guaranteed NEWS 


15-JEWEL WRIST WATCH 


ORIGINALLY sold up to $5: 


‘Sacrificed because they're pett-war:urplut 
LOOK AT THESE FEATURES: 


3% 


MARYLAND DISTRIBUTORS, Dept. 2 


sot €. malte st Bait, 2, Ms, 


POWERFUL AIR PISTOL 


Sportsinat 
Hews? balasired Like 
bis r 


SIDNEY SMITH 
1112 Wilshire Bivd., 


jema for your Metal 


HURON MACHINE & TOOL CO, 
Yale 5, Michigon 


MAKE MONEY AT HOME 


RUBBER [cwc, 
unas San 


I 0 e 
tubes 


ded Hus erate dial—per 
‘One Year Service Guarantee. 


WHERE in bed, hotels, offices, tarms, 


SEND ONLY $1.00 :: 


te—Ready to play—F 


aixyar 
PAKETTE RADIO 
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tested DRILL PRESS roots 
HOME CRAFTSMEN 


MULTI-PURPOSE WOOD PLANER, 
r if 


pie eee inl 


for wood an 


SPEED—COMFORT—ECONOMY 


CARBIDE SCRIBER 
. NON-MAGNETIC 3 


‘Tungsten Carbide—the hardest metal made by 
man—carefully ground on diamond laps, brazed 
into stainless steel 6” 


w. 
Dept 


Dreses——shapers e 
‘with two hold down springs 
Recall buy at 


sys 


FREE Workshop C 
BARRON TOOL COMPANY, ING. > 
210 Architects Blag., Detroit 1, Mich. 


BARRON sonx'suor 


any contour. In plastic 
cane with pocket clip. 


Dealers, Distributors and Salesmen Wanted 


LUGAS-MILHAUPT ENGINEERING CO. 


5051 SOUTH LAKE DRIVE + CUDAHY, WISCONSIN 


Nor. et AD 


Easy to Plate CHROMIUM 
GOLD, SILVER, NICKEL, COPPER 
For Pleasure and Profit! 


SOUTH BEND LATHE COLLETS 


Steel and Hrase Collets for use 


FICATIONS. 
Thread | Tread Tollt | Meat | Head 
Bia, | Un tempts | tia. | Taper 
a | om | Cs a | Oe. 


3 | 650) 3/4 26 16495 | 2.11/16 | 
2 | .855 |13/16] 20| .8595 | 3-5/16) 1.095| 15 
5 |1.250| 3/4 | 20| 1.2495 3.9/32/ 1.452, 10 | | 
4 | .950 | 13/16 | 20| 31.150, 10 


WARNER ELECTRIC CO. 1512 Jarvis Avenue, Chieage 26. Dept. 8-30 
J Gentlemen: Send Free Sample and Details to 

[ Ne 

| eaves: 


STEEL COLLET 
BRASS COLLET 


ee 
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BOICE-CRANE 
POWER TOOLS 


for shop men and 
homecraftsmen. 


Write for literature on this 
versatile, low-cost, 
sturdy line. 


BOICE-CRANE COMPANY 
944 Central Ave., Toledo6, Ohio 


PAN-TEK 192-POWER 


MICROSCOPE 
$39.50 


Complete with two eyepieces. 
separable objective. su 
id duplex mir 


All-metal construction, fin- 
ished in baked enamel, nickel 
and chromium, 


PAN-TECHNICS, LTD. 


ENCINITAS CALIFORNIA 
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BUILD YOUR OWN 


TREE! aig parts cotalog wlth ony order 
NATIONAL TRAILER STORES 


TALE SING the yur ounce 
A010 MICROPHONE, 


= 


SAMPLES FOR: ‘AGENTS L-- 


aageseetg ati 


Now She Shops | 
“Cash And Carry 


Without Painful wvalty 
Many sufferers relieve nagging backache quickly, once 
they discover that the real cause of their trouble may 
be tired kidneys. 
‘kidneys are Nature's chief way of taking the ex- 
‘waste out of the blood. They help most 


backache, rheumatic pains, lex ‘p: 
ine up, nists, ‘swelling, pullin 


Blood. Get Doan's Pills. 


OF BETT, 
sure ER Plery 


¥t 
» Reg 


VU-VIZOR a ton 


TRANSPAI NT He SUNSHADE 


* Enables you to 


to help you! 


Get perfect shots 
every time... movies 


ELECTRIC SHEAR SHARPENER 
ove! 


GENERAL (& $8 ELECTRIC 


AUTOMATIC AUTOMATIC “et 


SAW SET y,coarz RETOOTHER 


DELIVERY 


WRITE 
TODAY 
BURR MFG. COMPANY, 8943-N Veni 


Ivd., Los Angeles 34, Calif. 


(43 Sample Of New PLASTIC Shows How To 
(©°" Make Leather.leatherette (KE WEW/ 


MAGICALLY CHANGES CLI IMITATION LEATHER | JUST MAIL COUPON 
OWN A PROFITABLE No Obligation 


| sete ee 


New Bidg., 4723 Troost, Dept. $-2, Kansas City, Mo. \c 
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[aden 
Sditow 
Plain Talk 
About 
The Tucker 


ITE a few readers have written me 
asking why PorcLan ScHeNcE has never 
had a piece about the much-publicized 
Tucker car. Some letters mention the ar- 


ticles and photographs that have appeared 
in newspapers and in other mi nes. 
Others ask what we think of the car and the 


innovations described in the advertisements, 
This situation points a blunt finger at an 


Buick’s Dynaflow 


important editorial commandment of Pop- 
ULAK ScIENCE. This magazine aims to report 
not only what is new or what it means, but 
also how it works, So we have to know 
more than most publications to get a story 
into our kind of pictures and print. 

A fine example of how we must answer 
to you readers (and the ever-present ex- 
perts in everything among you) is the story 
of Buick’s new Dynaflow in this issue. From 
the time we heard the first trade rumor that 
Buick was readying a really new kind of 
transmission, we knew this was d 


signed reporter. He checked 
through General Motors. in New York, 
caught a plane to Detroit, He drove a car 
equipped with Dynaflow and was quickly 
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convinced it was one of the biggest auto- 
motive stories ever. 

But, while understanding what it does 
was easy, explaining how it works was one 
of the toughest nuts ever cracked with a 
typewriter and a sketch pad. Our man 
spent hours that stretched into days grop- 
ing through blueprints, poring over texts on 
hydraulics, interviewing engineers, probing 
other manufacturers for reactions 

The same man has been chasing the 
Tucker story in the same way for months. 
So far, we haven't caught it. And it isn’t 
because we haven't tried, We've had re- 
porters scouting New York, Detroit, and 
Chicago. Our man poked around the pol- 
ished exhibition chassis, He was told the 
power from the rear engine was delivered 
to the rear wheels through hydraulic torque 
converters. He asked how they worked. 
The Tucker people said it was a secret. 

Now Poputan SCIENCE has only the high- 
est regard for the ambition of Mr, Preston 


Tucker's Torpedo 


Tucker to bring forth a new automobile 
that incorporates so many fresh approaches 
to the tough, old problems of design and 
engineering. We appreciate the economic 
difficulties of starting a new company and 
the production difficulties in getting a radi- 
cally new car on the assembly line. 

But the stock market and the steel market 
are not our editorial concern, Our field is 
the car, not the company. Dealing with the 
hard mechanics of how-it-works, even our 
best artist can’t draw a picture of a claim. 
So until we can do a job like the Dynaflow 
story on the Torpedo, the envelope marked 
“Tucker” in our 
morgue will still carry 
a scrawled 
STORY.” 


Pr aie 


This one 


V0 


5JSH 4BY! 


{~ New! Economy- 
| ©xpressly for the h 


No. 28-110 


Only $3635 ' 


(without motor or lamp attachment) 


A practical hobbyist’s bond sow 
that has 61/2" capacity under the 
guide and a throat capacity of 9%’ 


The 28-110 Homecraft Band Saw is an 
‘outstanding hobby-shop cool! Ie fulfills 
the demand for a good, dependable, 
popular-priced tool that fits the needs 


of the average hobbyist who “'tinkers" with wood. 


Homecratt features like this add up 10 a lot 
of band saw for the money: Blade guides are 
fully adjustable for different sizes and types of 
blades. Correct tension is kept on blade a 
times. Ball-bearing blade support is adjust 
independent of blade guides. Bronze bearing 
in lower wheel; needle bearing in upper wheel. 
Heavily-ribbed 10" x 10" cast-iron table tilts 
full 45° for angle-cutting, has convenient scale, 
and can be securely locked in place. 


1. Ask your Homecraft 
No. 28-110 new band 


10, show i 
his complete display of Homecraft 
Power Tools priced from $29.95 to $39.95. 


your Homecraft dealer now! 


reseuary 1948 303 


South Bend presents 
this new 14” Drill Press as a compan- 
ion to the South Bend Precision Lathe. 
It is built with the same high standards 
of accuracy and skilled workmanship. 
Years of painstaking research and ei 
perimentation have gone into its di 
signing. This has resulted in a superior 
tool that is unsurpassed for accuracy 
e of operation, versatility and d 
pendable performance. 


FEATURES and SPECIFICATIONS 


BELT TENSION TWO MODELS 
WELEASe Boneh or Soot typ 


capacity 
Masiewum 4 


cuUeK ro Bas 


QUILL BEARING 
DIUSTMENT 
DEPTH cAUoE 
Adjustable collars con: SHIPPING WEIGHT 
frol feed and return. Bench Morel 16 Ibs. 
Foor Model 239 Ibe: 
Moror RequineD 
Suh b. 1S F-p.m Vern 
fea aiounting. Ono 
vided. 


RGEDLY CON. 


$ 0 f.0.b. factory, with chuck, 
VY extension cord and switel 


less mot 


| Baa BEND LATHE WORKS 


BUILDING BETTER LATHES SINCE 1906 * 456 E. MADISON ST., SOUTH BEND 22, IND. 


304 rorutar science 


You can get ahead faster in busine 
duties and larger earnings — if 
handle executive responsibilities. Th 
TIVE'S HANDBOOK gives you cl 
how to prepare yourself for busi 


BUSINESS 
eae EXECUTIVE'S 


N ONE Bq immedictely in whatever work you df 
that (1) lool ; 
me SHANDBOOK ionte apes tee at ay 


business from its fundamentals to its 


7700 USEFUL FACTS 
USTRATIONS, TO HELP YOU 
ARTS, TADLES, 


DIAGRAMS, 


menue SECOND EDITION 
font Reference ’Viseq and Enlarged 


sre is just a small fraction of the thousands of items on which the BUSINESS EXECU- 
VE'S HANDBOOK gives you practical, time-saving, money-making help and guidance 


WE DOLLARS AND CENTS OF BUSINESS: alverising Taw relating 


Wow To DEAL WITH THOSE WHO 
OWE YOU MONEY! Collection of-& claim 


aking 


(Ow “TO, CHECK CREDITS A 
EREASE COLLECTIONS: fr 


ey item in tN 
gly reliable, accurate and tn 
Imost modern accepted busi 


HOCKEY STAR 


(VE SMOKED MANY 
DIFFERENT BRANDS... 
AND COMPARED. 
ARE THE 

OF 

WITH Me! 


Let your” 7-Zone" tell you why... 
Mote people are smoking 


i 
than ever before! ia 


@ You'll read about it... hear about it 

. you'll see it for yourself—In sports, 
in business, in homes all over America, 
smoker after smoker who has tried and 
compared different brands during the 
wartime cigarette shortage has found 
Camels the “choice of experience’ 

Why? Hockey Star Cal Gardner says, 
“Of all the brands I tried, Camels suit 
my “T-Zone’ best!” And that’s where 
you'll find the answer—in your" T-Zone.” 


Your"T-Zone” 
Taste..Throat 


-sthat’s yoor final proving 


ground for any 


cigarette. 
Try Camels. 
See if Camels 
don't suit your 
“T. 
toa 


According to a Nationwide survey: 5 in rece ees 


More Doctors Smoke CAMELS 4. 220'siesr.o02 enc 


they smoked, more doctors named 


THAN ANY OTHER CIGARETTE ae ee 


eee 


